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CLAIMS 



(57) [Claim(s)] 

[Claim 1] The substrate with which two or more electron emission components have been 
arranged in the shape of a matrix in the direction of X, and the direction of Y, In the 
electron emission equipment which has an acceleration voltage impression means to 
supply the electrical potential difference which accelerates the electron which said 
electron emission component emitted to this substrate at the electrode by which opposite 
arrangement was carried out, and this electrode Wiring of said direction of X where, as 
for said two or more electron emission components, a scan signal is impressed, It is that 
by which is connected to wiring of said direction of Y where a modulating signal is 
impressed, and a line sequential drive is carried out. It is electron emission equipment 
characterized by dividing said electrode into plurality, and parallel [ said / being direction 
of X and being un-parallel ], connecting said each divided electrode to said acceleration 
voltage impression means through the resistor, respectively, and impressing a constant 
voltage to said each electrode. 

[Claim 2] In the electron emission equipment which has the power source which supplies 
the electrical potential difference which accelerates the substrate with which two or more 
electron emission components have been arranged in the shape of a matrix in the 
direction of X, and the direction of Y, the electrode by which opposite arrangement was 
carried out at this substrate, and the electron which said electron emission component 
emitted at this electrode Wiring of said direction of X where, as for said two or more 
electron emission components, a scan signal is impressed. It is that by which is connected 
to wiring of said direction of Y where a modulating signal is impressed, and a line 
sequential drive is carried out. It is electron emission equipment characterized by 
dividing said electrode into plurality, and parallel [ said / being direction of X and being 
un-parallel ], connecting said each divided electrode to said power source through the 
resistor, respectively, and impressing a constant voltage to said each electrode. 
[Claim 3] They are claim 1 which said electrode is prepared in the 2nd substrate which 
counters this 1st substrate and is formed when the substrate with which said electron 
emission component has been arranged is used as the 1 st substrate, and has the supporter 
material to which this electron emission equipment holds spacing of said 1st substrate 
and 2nd substrate, or electron emission equipment given in 2, 

[Claim 4] Said supporter material is electron emission equipment according to claim 3 
which is what can pass a current between said 1st substrate and 2nd substrate. 
[Claim 5] Said supportef material is electron emission equipment according to claim 3 
which has conductivity and is electrically connected to one or less electrode in said two 
or more divided electrodes. 



[Claim 6] Said supporter material is electron emission equipment according to claim 3 
which has the 1 st member which has the 1 st conductivity, and the 2nd member which has 
the 2nd conductivity and connects said electrode and said 1st member electrically, and is 
electrically connected to one or less electrode in said two or more divided electrodes. 
[Claim 7] Said supporter material is arranged ranging over two or more electrodes in said 
divided electrode. Said supporter material It has the 1st member which has the 1st 
conductivity, and the 2nd member which has the 2nd conductivity and connects said 
electrode and said 1st member electrically. It is estranged and prepared and, for the 2nd 
conductivity, said each of 2nd member electrically connected with each of said two or 
more electrodes is electron emission equipment [ higher than the 1st conductivity ] 
according to claim 3. 

[Claim 8] Said supporter material is arranged ranging over two or more electrodes in said 
divided electrode. Said supporter material It has the 1st member which has the 1st 
conductivity, and the 2nd member which has the 2nd conductivity and connects said 
electrode and said 1 st member electrically. The part of said two or more electrodes and 
said 2nd member are connected electrically, said 2nd member is insulated electrically, 
and, for the 2nd conductivity, the remainder of said two or more electrodes is electron 
emission equipment [ higher than the 1st conductivity ] according to claim 3. 
[Claim 9] Said divided electrode and said resistor are electron emission equipment 
according to claim 1 to 8 formed in an outline same side, 

[Claim 10] Said divided electrode is electron emission equipment according to claim 1 to 
8 formed in piles on said resistor. 

[Claim 1 1] The resistance of said resistor is electron emission equipment according to 
claim 1 to 10 which it is from lOkohm to IGohm. 

[Claim 12] The resistance of said resistor is electron emission equipment according to 
claim 1 to 10 which it is for 4 M omega from lOkohm. 

[Claim 13] Said electron emission component is R<=0.004xV/(nxIe), when the number 
of the electron emission components which are prepared, turn the acceleration voltage to 
which the emission current value of R and each electron emission component is 
impressed for the resistance of said resistor with le and said electrode to V and one 
divided electrode, and emit an electron is set to n. [ two or more ] 
******** claim 1 thru/or electron emission equipment given in either of 12. 
[Claim 14] Said electron emission component is electron emission equipment according 
to claim 1 to 13 which is a surface conduction mold emission component. 
[Claim 15] Image formation equipment which is electron emission equipment according 
to claim 1 to 14 and image formation equipment which has an image formation member, 
and is characterized by forming an image in said image formation member with the 
electron which said electron emission component emitted. 

[Claim 16] Said image formation member is image formation equipment according to 

claim 15 which is the emitter which emits light by electronic exposure. 

[Claim 17] Said image formation member is claim 15 which is the fluorescent substance 

which emits light by electronic exposure, or image formation equipment given in 16. 

[Claim 18] Said image formation member is image formation equipment according to 

claim 15 to 17 formed in the substrate with which said electrode currently divided is 

prepared. 

[Claim 19] Said divided electrode is image formation equipment according to claim 15 to 



18 with which the ratio of width and length contains the electrode which has the ratio of 

4:3. 

[Claim 20] Said divided electrode is image formation equipment according to claim 15 to 

19 the whole width and whose vertical ratio are 16:9. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Invention concerning this application relates to the electron 
emission equipment concerning electron emission. Moreover, it is related with the image 
formation equipment which forms an image especially with an electron. 
[0002] 

[Description of the Prior Art] The metal back who accelerates the electron source 
substrate which image formation equipment was mentioned as a use gestalt of the 
electron emission equipment using an electron emission component, for example, formed 
many cold cathode electron emission components, and the electron emitted from the 
electron emission component or a transparent electrode, and the anode plate substrate 
possessing a fluorescent substance are made to counter in parallel conventionally, and the 
electron ray display panel of the flat-surface mold exhausted to the vacuum is known. 
The thing using [ on such image formation equipment and ] the field emission mold 
electron emission component is for example, I.Brodie, "Advanced technology:flat cold- 
cathode CRTs", and Information. There are Display and a thing indicated by 1/17 (1989). 
[ 89 and 1 7 ] Moreover, the thing using a surface conduction mold electron emission 
component is indicated by U.S. Pat. No. 5066883 etc. The electron ray display panel of a 
flat-surface mold can offer high brightness and a quality image more compared with 
other flat-surface mold display panels, such as a flat-surface mold display panel which 
could attain lightweight-izing and big screen-ization and used liquid crystal, and a plasma 
display, an electroluminescent display, compared with the cathode-ray tube (cathode ray 
tube: CRT) display used widely now. 

[0003] As an example of image formation equipment which used the electron emission 
component for drawing 17 , the outline block diagram of an electron ray display panel is 
shown. If the configuration of this panel is explained in full detail, the rear plate whose 
31 are an electron source substrate, the face plate whose 46 is an anode plate (anode) 
substrate, and 42 constitute the vacuum envelope 47 among drawing by the outer frame, 
the glass substrate whose 41 is the base of a rear plate, and these. 34 is an electron 
emission component. 32 (scan electrode) and 33 (signal electrode) are wiring electrodes, 
and are connected to the component electrode, respectively. As for the glass substrate 
whose 46 is the base of a face plate, and 44, a transparent electrode (anode) and 45 are 
fluorescent substances (fluorescent screen). 

[0004] In order to form an image in this display panel, the predetermined electron 
emission component 34 located in the intersection of a matrix is alternatively driven by 
carrying out sequential impression of the predetermined electrical potential difference to 
the scan electrode 32 and signal electrode 33 which have been arranged in the shape of a 
matrix, the emitted electron is irradiated at a fluorescent substance 45, and the 
luminescent spot is obtained to a position. In addition, in order that a transparent 



electrode 44 may accelerate the emission electron and may obtain the luminescent spot of 
higher brightness, the high voltage Hv is impressed so that it may become high potential 
to a component 34. Here, although the electrical potential difference impressed is based 
also on the engine performance of a fluorescent substance, it is about dozens of kV in 
electrical potential difference from several lOOV. Therefore, in order to make it vacuous 
dielectric breakdown (namely, discharge) not arise with this applied voltage, as for the 
distance d between the rear plate 3 1 and a face plate 46, it is common to be set as about 
several mm from 100 micrometers. 

[0005] In addition, although the example which used the transparent electrode here is 
explained, it may have as an electrode for forming a fluorescent substance 45 on a glass 
substrate 46, impressing the above-mentioned high voltage for the metal back who 
consists of aluminum etc. on it further, and accelerating an electron, and may be. 
[0006] Drawing 18 is the mimetic diagram showing a fluorescent screen. In the case of 
monochrome, a fluorescent screen can consist of only fluorescent substances. In the case 
of the fluorescent screen of a color, it can constitute from the black member 91 and 
fluorescent substance 92 which are called a black stripe ( drawing 18 (a)) or a black 
matrix ( drawing 18 (b)) by the array of a fluorescent substance. In the case of color 
display, the purpose which establishes a black stripe and a black matrix is to control [ it 
not being conspicuous and carrying out color mixture etc. by distinguishing by different 
color between each fluorescent substance 92 of a needed three-primary-colors fluorescent 
substance with, and making the section black, and ] the fall of the contrast by outdoor 
daylight reflection. This can be used if the transparency and reflection of an ingredient of 
other light which use the graphite usually used as a principal component as an ingredient 
of a black stripe are few ingredients. 

[0007] The approach of applying a fluorescent substance to a glass substrate is not based 
on monochrome and a color, but settling, print processes, etc. can be used for it. The 
purposes using the metal back are making it act as an electrode for impressing the 
acceleration voltage of raising brightness and an electron beam, protecting a fluorescent 
substance from the damage by the collision of the anion generated within the envelope, 
etc. by carrying out specular reflection of the light by the side of an inside to a face plate 
47 side among luminescence of a fluorescent substance. It is producible by the metal 
back performing data smoothing (usually called "filming") of the inside side front face of 
after fluorescent screen production and a fluorescent screen, and making it deposit using 
aluminum etc. after that. 

[0008] In order to raise the conductivity of a fluorescent screen 45 to a face plate 47 
further, a transparent electrode (un-illustrating) may be prepared in the external surface 
side (glass substrate 46 side) of a fluorescent screen 45. 

[0009] It is necessary to make each color fluorescent substance and an electron emission 
component correspond in the case of a color, and sufficient alignment is called for. 
[0010] Moreover, when a screen product is enlarged in the case of the image formation 
equipment of the flat-surface mold using the above electron rays, the structural member 
for support of the container to the difference of the vacuum inside a container and 
external atmospheric pressure may be required. 

[001 1] A spacer may be charged when such a member is prepared, and the cation ionized 
with the electron which some electrons reflected with the electron or face plate emitted 
from the electron source near the spacer collided or emitted to the spacer adheres to a 



spacer. The image near the spacer will be distorted or the electron emitted from the 
electron source when electrification of a spacer was strong will be displayed with a light- 
and-darkness difference, when the orbit can be bent, it arrives at a different location from 
the regular location on a fluorescent substance and a display image is seen from the 
whole surface. 

[0012] In order to solve this problem, the proposal (JP,57-118355,A, JP,6 1- 12403 1,A) 
which removes electrification as a very small current flows to a spacer is made. Then, 
electrification is prevented by making it a very small current flow to a spacer by forming 
the high resistance film in the front face of an insulating spacer. 
[0013] 

[Problem(s) to be Solved by the Invention] Thus, in the image formation equipment of 
the type which impresses the high voltage to opposite positive inter-electrode with the 
above-mentioned metal back for accelerating a cold cathode multi-electron source 
electron, a transparent electrode, etc., it is advantageous to impress the high voltage to the 
maximum **** sake for luminescence brightness. Since it will emit by the time it reaches 
a counterelectrode, the electron ray emitted by the class of component has a desirable 
thing with a short distance between two poles, when it is going to realize the display of 
high resolution, 

[0014] However, since it concentrates on some of phenomena in which the electron 
source component 34 is destroyed by discharge since inter-electrode [ which counters 
inevitably ] serves as high electric field, or fluorescent substances and a current flows, the 
phenomenon in which some display screens shine etc. may arise. 

[0015] Discharge frequency is reduced for solution of such a problem, or it is necessary 
to make discharge breakdown hard to produce. 

[0016] As a cause of discharge breakdown, it concentrates on one point for a short time, a 
high current flows, and it is thought that it is in destroying a component by generation of 
heat, or destroying a component when the electrical potential difference concerning an 
electron emission component rises for a moment. 

[001 7] as show in drawing 19 as a means to reduce the current leading to discharge 
breakdown , how to insert limit resistance in a serial can be consider , but 1000 500 
length X width drive by line sequential with matrix wiring , and if this approach be adopt 
as this device with which about about 1 000 component will be in ON condition at 
coincidence , the following new problems will arise , for example . 
[0018] If the emission current per [ from which about 1000 component will be in ON 
condition now ] element is assumed to be SmicroA, since 0-5mA anode plate inflow 
current variation has arisen with the image, when a voltage drop is set to 0-5kV and it 
accelerates by the high voltage of lOkV, in the example of drawing 19 which inserts 1-M 
omega series resistance in an anode plate by external, a maximum of about 50% of 
brightness nonuniformity will be produced. 

[0019] Since the high voltage is impressed monotonously, the charge which counters and 
which is accumulated as a capacitor Moreover, for example, the cathode of drawing 19 , 
Even if the area of an anode plate amounts to 10 - 6C as lOkV 100cm and 2 and spacing 
of those discharge [ the potential difference of 1mm, an anode plate, and cathode ] by 
Imicrosec, when the current of 1 A concentrates on one place Since this brings about 
component destruction owing to, though there is no above-mentioned brightness 
unevenness problem, in external series resistance addition, it does not become sufficient 



solution in question. 

[0020] Therefore, it aims at improving the configuration of electrical-potential-difference 

impression in this invention. 

[0021] 

[Means for Solving the Problem] Invention of the 1st of the electron emission equipment 
concerning this application is constituted as follows, 

[0022] The substrate with which two or more electron emission components have been 
arranged in the shape of a matrix in the direction of X, and the direction of Y, In the 
electron emission equipment which has an acceleration voltage impression means to 
supply the electrical potential difference which accelerates the electron which said 
electron emission component emitted to this substrate at the electrode by which opposite 
arrangement was carried out, and this electrode Wiring of said direction of X where, as 
for said two or more electron emission components, a scan signal is impressed. It is that 
by which is connected to wiring of said direction of Y where a modulating signal is 
impressed, and a line sequential drive is carried out. It is electron emission equipment 
characterized by dividing said electrode into plurality, and parallel [ said / being direction 
of X and being un-parallel ], connecting said each divided electrode to said acceleration 
voltage impression means through the resistor, respectively, and impressing a constant 
voltage to said each electrode. 

[0023] Invention of the 2nd of the electron emission equipment concerning this 
application is constituted as follows. 

[0024] In the electron emission equipment which has the power source which supplies 
the electrical potential difference which accelerates the substrate with which two or more 
electron emission components have been arranged in the shape of a matrix in the 
direction of X, and the direction of Y, the electrode by which opposite arrangement was 
carried out at this substrate, and the electron which said electron emission component 
emitted at this electrode Wiring of said direction of X where, as for said two or more 
electron emission components, a scan signal is impressed. It is that by which is connected 
to wiring of said direction of Y where a modulating signal is impressed, and a line 
sequential drive is carried out. It is electron emission equipment characterized by 
dividing said electrode into plurality, and parallel [ said / being direction of X and being 
un-parallel ], connecting said each divided electrode to said power source through the 
resistor, respectively, and impressing a constant voltage to said each electrode. 
[0025] In addition, the constant voltage said by each above-mentioned invention is an 
electrical potential difference without [ accompany / clearly / by switching between the 
electrical potential difference of a certain value, and the electrical potential difference of 
other values / at the time of substantial actuation namely, ] switching of clear ON and 
OFF. 

[0026] In each above-mentioned invention, said electrode is prepared in the 2nd substrate 
which counters this 1st substrate and is formed when the substrate with which said 
electron emission component has been arranged is used as the 1st substrate, and this 
electron emission equipment may have the supporter material holding spacing of said 1st 
substrate and 2nd substrate. Supporter material is what controls that spacing of the 1st 
substrate and the 2nd substrate changes according to the force by the difference of the 
pressure between the 1st substrate and the 2nd substrate, and an outside pressure, or 
keeps spacing of the 1st substrate and the 2nd substrate concrete at Mr. abbreviation 1 . 



[0027] Moreover, in each above-mentioned invention, said supporter material can pass a 
current between said 1 st substrate and 2nd substrate. 

[0028] In each above-mentioned invention moreover, said supporter material Are what 
has conductivity and is electrically connected to one or less electrode in said two or more 
divided electrodes, or said supporter material It has the 1st member which has this 1st 
conductivity, and the 2nd member which has the 2nd conductivity and connects said 
electrode and said 1st member electrically, and connects with one or less electrode in said 
two or more divided electrodes electrically. 

[0029] If it connects with two or more electrodes electrically when supporter material has 
conductivity, the divided electrode will flow through this supporter material. Therefore, 
when using the supporter material which has conductivity, it is good to make it connect 
with neither of the divided electrode electrically, or to make it connect only with one 
electrode electrically. In addition, one or less electrode as used in the field of above- 
mentioned this invention means making it connect with neither of the divided electrode 
electrically, or connecting only with one electrode electrically. 
[0030] In case the configuration which enables it to pass a current between the 1st 
substrate and the 2nd substrate through supporter material is adopted, said supporter 
material is electrically connected with said divided electrode. When said divided 
electrode serves as a part of means [ at least ] which passes a current to supporter 
material, a configuration becomes simple, and although it is suitable, in that case, it is 
desirable [ supporter material ] to connect only with one electrode in the divided 
electrode electrically. This electrification can be eased in case electrification of supporter 
material becomes a problem, when supporter material has conductivity, here — the 
conductivity of supporter material - good - becoming (a current - a sink ~ easy - it 
becoming) — since power consumption increases, conductivity is suitable if it sets up this 
power consumption and in consideration of whether he wants how many electrifications 
to ease. Moreover, in case the supporter material which has conductivity is electrically 
connected with an electrode, conductivity may prepare a good member in this connection 
more so that this connection may become good. 

[0031] Moreover, although not set up like often so big a current flows in consideration of 
the conductivity for easing electrification controlling power consumption, in order to 
make electric connection with an electrode good Furthermore, since it becomes easy to 
short-circuit the electrode divided through the 2nd member which has this 2nd 
conductivity when preparing the 2nd member which has the 2nd good conductivity, in 
especially this configuration, the configuration which it prepares as supporter material 
does not straddle two or more electrodes is suitable. 

[0032] In invention of a configuration of preparing supporter material between the 1st 
above-mentioned substrate and the 2nd substrate moreover, said supporter material It is 
arranged ranging over two or more electrodes in said divided electrode. Said supporter 
material It has the 1st member which has the 1st conductivity, and the 2nd member which 
has the 2nd conductivity and connects said electrode and said 1st member electrically, 
said two or more electrodes ~ respectively - ** - said each of 2nd member connected 
electrically is estranged and prepared t- having - **** ~ the 2nd conductivity ~ the 1st 
conductivity ~ high — you may make . 

[0033] Said supporter material has the 1st member which has the 1st conductivity, and 
this supporter material with the configuration electrically connected to said electrode 



•1 



With and the configuration which prepares the 2nd member which has the 2nd 
conductivity which makes electrical installation good in a connection with an electrode 
And when preparing supporter material ranging over at least two or more electrodes in 
the divided electrode, it becomes easy to short-circuit the divided electrode by the 2nd 
member for making this electrical installation good. What is necessary is to estrange the 
2nd member which has the 2nd good conductivity, and just to prepare it, in order to 
control it. What is necessary is just to set it as extent which can be controlled within 
limits which can permit the divided short circuit inter-electrode [ by it / two or more ] 
about the 1st conductivity at this time. What is necessary is just to determine in 
consideration of extent of relaxation of electrification in consideration of control of the 
above-mentioned short circuit, and control of power consumption, since it may set up so 
that a big current may not flow from a viewpoint of control of power consumption about 
the 1 St conductivity from the first, either. 

[0034] In invention of a configuration of preparing supporter material between the 1st 
above-mentioned substrate and the 2nd substrate moreover, said supporter material It is 
arranged ranging over two or more electrodes in said divided electrode. Said supporter 
material It has the 1st member which has the 1st conductivity, and the 2nd member which 
has the 2nd conductivity and connects said electrode and said 1st member electrically. 
The part of said two or more electrodes and said 2nd member are connected electrically, 
said 2nd member is insulated electrically and the remainder of said two or more 
electrodes is [ it is higher than the 1st conductivity and ] good [ the 2nd conductivity ] to 
also make. 

[0035] Said supporter material has the 1st member which has the 1st conductivity, and 
this supporter material with the configuration electrically connected to said electrode 
With and the configuration which prepares the 2nd member which has the 2nd 
conductivity which makes electrical installation good in a connection with an electrode 
And when preparing supporter material ranging over at least two or more electrodes in 
the divided electrode, it becomes easy to short-circuit the divided electrode by the 2nd 
member for making this electrical installation good. What is necessary is to make it 
connect with some electrodes electrically, to insulate with other electrodes, and just to 
arrange in the part which dashes supporter material against the divided electrode side, in 
order to control it. The number of the electrodes which this short-circuits by the 2nd 
member can be controlled. In the part which dashes supporter material against the divided 
electrode side more preferably, it is good to make it connect only with one electrode 
electrically. Specifically, it is realizable by using a conductive thing and an insulating 
thing properly as an ingredient for adhesion. Moreover, what is necessary is just to set it 
as extent which can be controlled within limits which can permit the divided short circuit 
inter-electrode [ by it / two or more ] about the 1st conductivity at this time. What is 
necessary is just to determine in consideration of extent of relaxation of electrification in 
consideration of control of the above-mentioned short circuit, and control of power 
consumption, since it may set up so that a big current may not flow from a viewpoint of 
control of power consumption about the 1 st conductivity from the first, either. 
[0036] moreover, the surface electrical resistance of a member which sets to ten to 2 [ 10- 
1 to ] ohm surface electrical resistance of a member which has the 2nd conductivity in 
each invention which uses the 1st member which has the 1st conductivity of the above, 
and the 2nd member which has the 2nd conductivity in order to make electrical 



installation good, and has the 1st conductivity — 108 from — it is suitable if it is made 
1011 ohms. 

[0037] Moreover, with the supporter material which has the conductivity in each above- 
mentioned invention, it can constitute variously. Especially, the film for giving 
conductivity can be formed in the base front face of supporter material, and the supporter 
material which has conductivity can be obtained. Desired conductivity can be given by 
choosing the ingredient of the film, a presentation, thickness, and a configuration. 
[0038] Moreover, in each above-mentioned invention, applied voltage may be made to be 
set up for said every divided electrode. [0039] Moreover, although the method of 
connection with the electrode and resistor which were divided is various, the electrode 
and resistor which were divided are prepared in a field and you may make it arrange the 
configuration connected in a field, and the electrode which prepared the resistor like 
drawing 21 and was divided upwards in each above-mentioned invention. In this case, 
what is necessary is to prepare the basic electrode electrically connected to an electrical- 
potential-difference impression means or a power source on the substrate which prepares 
the divided electrode, to arrange a resistor and just to prepare two or more electrodes on 
that resistor on it. Thereby, two or more electrodes are connected to an electrical- 
potential-difference impression means or a power source through a resistor and a basic 
electrode. Each electrode divided also in which configuration is connected to the power 
source through the resistor, and each electrode is good to be stood in a row. 
[0040] Moreover, in each above-mentioned invention, two or more said electron emission 
components are prepared, when the direction where two or more electron emission 
components which may be driven to coincidence are arranged, and the direction where 
said electrode is divided are not parallel, the range of change of the current which flows 
into each divided electrode can be made small, and the effect of fluctuation of the voltage 
drop by fluctuation of an inrush current can be eased. 

[0041] Moreover, in each above-mentioned invention, the resistance of said resistor is 

suitable in it being from lOkohm to IGohm, or being from lOkohm to 4MG. 

[0042] Moreover, when the number of the electron emission components which two or 

more said electron emission components are prepared in each above-mentioned 

invention, turn the acceleration voltage to which the emission current value of R and each 

electron emission component is impressed for the resistance of said resistor with le and 

said electrode to V and one divided electrode, and emit an electron is set to n, it is 

R<=0.004xV/(nxIe). 

It is suitable if it is made Mr. ******** 

[0043] Moreover, in each above-mentioned invention, said electron emission component 
is suitable in it being a surface conduction mold emission component. 
[0044] Moreover, invention of the image formation equipment concerning this 
application is characterized by forming an image in said image formation member with 
one electron emission component of each above-mentioned invention, and the electron 
which has an image formation member and said electron emission component emitted. 
[0045] Here, said image formation member is an emitter which emits light by electronic 
exposure, or is a fluorescent substance which emits light by electronic exposure 
especially, 

[0046] Here, said image formation member may be prepared in the substrate with which 
said electrode currently divided is prepared. 



[0047] Moreover, said divided electrode is that in which the ratio of width and length 
contains the electrode which has the ratio of 4:3, or the whole width and the vertical ratio 
of said divided electrode are 16:9. [0048] 

[Embodiment of the Invention] The gestalt of implementation of invention is described 
below. 

[0049] The outline of the configuration of the electron emission equipment concerning 
this application is explained to the beginning, and it contrasts using the configuration and 
representative circuit schematic which are known from the former. 
[0050] Drawing 7 is what showed the equal circuit of conventional electron emission 
equipment, the rear plate substrate side with which matrix wiring which carries out the 
selection drive of two or more electron emission components and its component is 
formed is the potential almost near GND, and the discharge current Ibl by the capacitor 
made from a face plate and a rear plate taking advantage of discharge fluctuates 
component impression potential- Fluctuation extent is the typical electrical potential 
difference 1 of the component drive to the case of a surface conduction mold electron 
emission component - 5 Volt, although it is dependent also on the circuitry by the side of 
a rear plate (it displays by Resistance Rr in simulation). A component may deteriorate 
also in extent. 

[005 1] This invention is dividing the electrodes by the side of a face plate (a transparent 
electrode 44, the above-mentioned metal back, etc. of drawing 17 ) like drawing 8 , and 
inserting the high resistance Rl in each, reduces capacitor capacity and is reducing the 
discharge current Ib2. The voltage variation of the component impression by the 
discharge current is also mitigated by this, and the damage at the time of discharge is also 
improved. In drawing 8 , each electrode is connected with juxtaposition through the 
resistor. Here, if array formation of many electron emission components is carried out so 
that it can choose by the cathode side, the electron emission component of an electron 
emission mold or others can use it preferably. 

[0052] In addition, although the configuration which has two or more divided anodes is 
indicated by U.S. Pat. No. 5225820, this divides an anode, in order to choose the 
fluorescent substance made to emit light (address), and does not contain all the 
components of invention concerning this application. 

[0053] Drawing 9 and drawing 10 are what described drawing 7 and the part equivalent 
to the resistance Rr of drawing 8 in more detail, and the switch an image carries out [ the 
switch ] a signal input through the resistance Rs of each component is connected. It is 
thought that the destruction by discharge is produced because the electrical potential 
difference of these Rs both ends becomes large too much. 

[0054] As explained above, it is decreasing the charge which divides a (anode) into an 
anode plate in this invention, and is accumulated in the capacitor configuration section. If 
it divides into N individual, the amount of stored charge will be set to 1-/N. Moreover, by 
carrying out separation of an electrode to parallel [ with which the component which may 
be driven to coincidence is located in a line / being the direction and being un-parallel ], 
the range of the current which may flow into each divided electrode at coincidence 
becomes narrow, and can control a voltage drop. Moreover, since the emission current 
maximum which flows into each electrode by making the direction where the component 
especially driven to said coincidence is located in a line, and the direction of division 
intersect perpendicularly also decreases to 1-/N, the above-mentioned voltage drop is also 



made to 1-/N. Therefore, brightness nonuniformity reduction produced by addition 
resistance and charge reduction accumulated as a capacitor are also realized by 
coincidence. That is, a discharge damage is effectively mitigated without a visual bad 
influence. 

[0055] Moreover, there is no need of not necessarily making area of each divided anode 
plate equal, and it may be divided so that the area of an anode plate may differ, as shown 
in drawing 1 1 . 

[0056] Generally, although effectiveness is so large that N is large, the emission current 
maximum which flows by making the amount of stored charge also as for N= 2 to one 
half, and arranging current-limiting resistance for every anode plate also has the 
effectiveness which can decrease to one half Since the luminance distribution by the 
voltage drop is suitably controlled when the number of the pixels which countered the 
electrode is one, although the maximum of N is decided by the production precision 
limitation, N is good as N=mxl to dissociate for every pixel, when the pixel is arranged 
by the mxl individual in the shape of a matrix. Usually, it is easy to dissociate to element- 
number extent driven to coincidence by line sequential, and effectiveness can also be 
expected enough. 

[0057] For example, in carrying out the coincidence drive of the 1000 elements like 
drawing 1 , as it shows in drawing 1 , the ITO electrode which is the anode of a face plate 
is divided into 1-1000, and a division pattern is the electron source (location ****** is 
carried out so that it may correspond to drawing 3 :, for example, the emitting point of 1- 
1000 on a v004 common electrode (scan electrode), and it seals as a panel like drawing 
12 .) of a rear plate to this anode. 

[0058] ITO on the separated face plate 101 is bundled by the common electrode 105 
through the high resistance (film) 102 prepared on the same substrate ( drawing 1 ), and 
the high voltage for accelerating the electron emitted from the electron source is 
impressed through a terminal 103 and the common electrode 105. Although the resistance 
of the above-mentioned high resistance film 102 and more than the EQC of the resistance 
between ITO(s) are desirable, it is enough if there are 1 / about [ 100 to 1/10 or more ]. It 
is infinite. 

[0059] However, when the electrode which is not in an edge arises in the case where the 
face plate which carried out the rectangle is separated in the shape of [ of mxl ] a matrix, 
the configuration which prepares into a pattern wiring to the electrode which is not in an 
edge can be taken. When realizing this invention without making the isolated electrode to 
be wired such, production of the resistance and the ejection electrode which carrying out 
to two or less connects makes one of m and the 1 easy. 

[0060] Moreover, the number of partitions of the anode of a face plate can divide and 
form an anode for every block of an emitting point of the emitting points 1-4, 5-8, and ~, 
without making it correspond to the number of component arrays of a rear plate, and 
preparing, and can lessen the number of partitions. 

[0061] In addition, although how which arranges division of an anode so that it may 
intersect perpendicularly to a component array, and the break of division twists in a pixel 
is easy for a design, effectiveness is not lost even if it makes it cross aslant so that it may 
be shown drawing 5 . 

[0062] Here, when the proper resistance in the example of a 1000-element time line 
sequential drive is estimated, 0.1-1000 M omega is desirable, using the one emission 



current as l-lOmicroA. The practical upper limit of resistance is decided in the range in 
which a voltage drop is one - about several or less percent of Va, and does not produce 
brightness nonuniformity. 

[0063] Use effectiveness of permeability is [ the permeability of the accelerated electron / 
the acceleration voltage ] high, when metal back processing with a thickness of lOOOA - 
about 2000A is performed to the fluorescent substance currently generally performed at 
about lOkV to 1 soon. If 1 kV of voltage drop parts with an acceleration voltage of lOkV 
is made into one standard when it designs so that it may accelerate by the 1 OkV, 
examples of combination, such as <10microA, 100 M omega, 1 micro A, 1000 etc. M 
omega>, will be given by the emission current value. The current which flows in DC can 
choose the minimum of resistance as extent which does not have a failure to component 
destruction. It is the field where a 100mA current flows in 0. 1 M omega and Va=10kV, 
and destruction becomes remarkable. However, if it is dependent on an electron emission 
component property, wiring resistance, and the switching resistance of a scan electrode 
and a signal electrode and destruction does not break, still smaller resistance is sufficient 
as it. Therefore, the resistance to add is specifically chosen from O.OlM-omega-lOGohm. 
1 M omega - 1 00 M omega is considered to be the range which functions more 
effectively. 

[0064] Moreover, for example, since 256 gradation is a specification, suppressing 
brightness unevenness below on the level has important semantics in a high-definition 
demand like TV receiving set. 

[0065] What is necessary is just to limit the voltage drop by resistance to the width of 
face, since it is necessary to make the range of fluctuation of the electrical potential 
difference of an anode plate less than about 0.4% in order to hold down to 256 gradation, 
i.e., 0,4% of width of face. 

[0066] That is, when connecting resistance to the divided anode plate and driving with 
common wiring, it is desirable for the electrical potential difference in the field in which 
an electron is actually accelerated to have gathered with a sufficient precision, and when 
not connecting with common wiring, it adjusts so that the divided electrode and each 
electrical potential difference may gather. 

[0067] When the number of the components turned on to coincidence in the divided 

anode with which acceleration voltage V was impressed is n noting that brightness uses a 

linear place to acceleration voltage Since it is deltaV=RxnxIe when the emission current 

value to which the resistance cormected to the anode flows from R and one element is le, 

since deltaVA^ should just be set to 0.004 when the amount of voltage drops allowed is 

set to deltaV, it is R=0.004xV/(nxle). It is decided. 

Since the minimum value of several n lighting is 2, it is R<=0.002xV/Ie. 

It is set to R<=4 M omega in Va=10kVolt and Ie=5microA. Moreover, if n is 3 similarly, 

it is R<=2.67 M omega. 

[0068] When driving a component using passive-matrix wiring and performing image 
display, it is common to perform line sequential scanning. It arranges perpendicularly to 
scan wiring of one line chosen as coincidence about the division pattern of an 
accelerating electrode at the time of a scan as the suitable application approach of this 
invention in the case of performing line sequential scanning. Therefore, since n of a top 
type is decided by the result of having divided the number of the electron emission 
components connected to 1 scan wiring by the number of partitions which divides 1 scan 



wiring horizontally, the effect affect the luminance distribution of the voltage drop by the 
resistance connected to the divided accelerating electrode can connect the strong 
resistance R by the case where the number of partitions is decided. 
[0069] By this invention, this problem solves by establish a setting means which 
countered the electrode divided in order to amend the brightness variation by the 
precision of the resistance connected to the divided accelerating electrode to by_which 
drive conditions can change for every component in view of the case means, such as laser 
trimming, are required to realize 0.4% of precision in creation of a still more general thin 
film resistor, lead to long time-ization of a process, and become the factor of a cost rise. 
[0070] By covering the front face of an insulating substrate with the conductive film, the 
antistatic film on a spacer removes the charge accumulated in the insulating substrate 
front face, and is usually good in the surface electrical resistance of the antistatic film 
being 1012ohms or less. Furthermore, in order to acquire suflFicient antistatic 
effectiveness, it is desirable that it is 1011 ohms or less that what is necessary is just lower 
resistance, and if it is low resistance more, the electric discharge effectiveness will 
improve. 

[0071] When the antistatic film is applied to the spacer of image formation equipment, 
the surface electrical resistance of a spacer is set as the desirable range from 
electrification prevention and power consumption. The minimum of surface electrical 
resistance is restricted by the power consumption in a spacer. Although it becomes 
possible to remove promptly the charge accumulated in a spacer so that it is low 
resistance, the power consumed with a spacer becomes large. As antistatic film used for a 
spacer, it is more desirable than a metal membrane with small specific resistance that it is 
a semi-conductive ingredient. The reason is that it must make thickness of the antistatic 
film very thin in order to make surface electrical resistance into a desired value when 
specific resistance uses a small ingredient. Although it changes also with the adhesion 
and substrate temperature with surface energy and a substrate of a thin film material, 
generally, it becomes island shape, and a thin film 102A or less has unstable resistance, 
and is deficient in it in membrane formation repeatability. 

[0072] Therefore, resistivity is larger than a metal conductor, and although the semi- 
conductive ingredient in the range smaller than an insulator is desirable, these have many 
ingredients negative in a temperature coefficient of resistance. Resistance decreases by 
the temperature rise by the power consumed on a spacer front face as a temperature 
coefficient of resistance is negative, it generates heat further, temperature continues 
rising, and the so-called thermal run away to which an excessive current flows is caused. 
However, a thermal run away is not generated in the situation that calorific value, i.e., 
power consumption, and heat dissipation balanced, moreover, the absolute value of the 
temperature coefficient of resistance TCR of an antistatic film ingredient is small - if it 
kicks — a thermal run away — carrying out ..*****♦ 

[0073] TCR is spacer lcm2 at the conditions using the -1% antistatic film. When the 
power consumption of a hit came to exceed about 0. 1 W, the current which fiows to a 
spacer continued increasing, and being in a thermal-run-away condition was admitted in 
the experiment. Although influenced by the temperature coefficient of resistance of the 
electrical potential difference Va and antistatic film which are impressed between a 
spacer configuration and a spacer, of course, the above conditions to power consumption 
is 2 1cm. The value of the surface electrical resistance which does not exceed hit 0.1 W is 



more than 10xVa2ohin. That is, if the surface electrical resistance of the antistatic film 
formed on the spacer is set as the range of 1011 ohms from 10xVa2ohm, it is suitable. 
[0074] The thickness of the antistatic film formed on the insulating substrate as 
mentioned above has desirable 102A or more. Since membrane stress becomes [ 
thickness ] large by 104A or more on the other hand, and the danger of film peeling 
increases and membrane formation time amount becomes long, productivity is bad. 
Therefore, as for thickness, it is desirable that they are 102-104A and further 2.0x102 to 
5.0x1 03 A. Specific resistance is the product of surface electrical resistance and thickness, 
and the specific resistance of the desirable range stated above to the antistatic film is 
good in it being 2-107-ohm cm of 10-5xVa(s). In order to realize the more desirable 
range of surface electrical resistance and thickness furthermore, it is good to be referred 
to as two to 5.0x1 06-ohm cm of 2.0x1 0-5xVa(s). 

[0075] The acceleration voltage Va of the electron in image formation equipment is 100 
or more, and in order to obtain sufficient brightness, it requires the electrical potential 
difference of IkV. In Va=lkV conditions, the specific resistance of the antistatic film is 
range where 10-107-ohmcm is desirable. 

[0076] In order to acquire the good electric contact to an anode electrode and a wiring 
electrode, it is still better for a spacer to form a band-like contact electrode preferably 
with the metal electric conduction film. That is, it is good to prepare the antistatic film as 
the 1 st member which has the 1 st conductivity, and to prepare a contact electrode (metal 
electric conduction film) as the 2nd member which makes good electrical installation of 
this antistatic film, and an anode electrode or a wiring electrode and which has the 2nd 
conductivity. 

[0077] Then, you may make it abolish arranging a spacer so that a division anode 
electrode may not be straddled, and short-circuiting a division anode electrode 
electrically in this invention. 

[0078] Moreover, you may make it form the above-mentioned contact electrode about the 
spacer arranged ranging over a division anode electrode in this invention, without short- 
circuiting a division anode electrode electrically. 

[0079] For example, the contact electrode with which surface electrical resistance was set 
as 10-1 to ten to 2 ohm is formed in island shape about a division anode electrode side. 
Moreover, the surface electrical resistance of the antistatic film is set as 108 to 101 1 
ohms, and prevents a between [ island-shape contact electrodes ] and division anode 
inter-electrode electric short circuit. Furthermore, when the width of fece of an island- 
shape contact electrode is smaller than the distance between division anodes, the 
alignment at the time of a spacer assembly is easy or unnecessary, and it is possible to 
assemble a spacer by the simple approach using the conventional **** fixture. Moreover, 
when the pitch of an island-shape contact electrode is formed smaller than spacer height, 
the effect which it has on an emission-electron orbit can be controlled, and desirable 
effectiveness can be expected. 

[0080] By arranging two or more division anode electrodes by which common 
connection was made through current-limiting resistance in the spacer of the above 
configurations, and applying to the image formation equipment which used the face plate 
with which the light-emitting part which emits light by the exposure of an electron ray 
further was formed, it is possible to obtain a display image without distortion by high 
brightness, and it is possible to produce the image formation equipment of a high life 



which does not have component destruction further. 

[0081] Drawing 29 and drawing 30 are the mimetic diagrams showing an example using 
the spacer of this invention of the configuration of image formation equipment, and 
drawing 30 is an A-A' sectional view in drawing 29 . 

[0082] The rear plate whose 1 is an electron source substrate in drawing 29 , the face 
plate whose 2 is an anode plate substrate. The substrate whose 3 is a spacer and whose 4 
is the base of the rear plate 1, and 5 An electron emission component. As for the wiring 
electrode by which an electrode for 6a and 6b to impress an electrical potential difference 
to the electron emission component 5, and 7a (scan electrode) and 7b (signal electrode) 
are connected to Electrodes 6a and 6b, respectively, the substrate whose 8 is the base of a 
face plate 2, and 9, the metal back and 10 are fluorescent substances. The antistatic film 
which 1 1 gives conductivity to a spacer and eases electrification in drawing 30 , The 
contact electrode with which 12 makes good electrical installation with wiring on the film 
1 1, the anode electrode 9, and a rear plate, d Moreover, the height of a spacer, i.e., 
distance between a face plate and a rear plate, H is the height of the contact electrode by 
the side of a face plate, and H' is the height of the contact electrode by the side of a rear 
plate, and Lc. The width of face of the island-shape contact electrode by the side of a face 
plate, and Pc The pitch and La The width of face of the transparent electrode 1 1 which 
constitutes a division anode electrode, and Pa It is the pitch. Although the example which 
connects a spacer 1 1 with the rear plate 1 is shown, it is also possible to apply an 
insulating frit to a face plate 2 side, and to connect a spacer 1 1 with a face plate 2. 
[0083] The rear plate 1 is the electron source substrate with which many electron 
emission components were arranged on the substrate 4. As a substrate 4, it is Si02 to the 
glass and blue glass which mitigated impurity contents, such as quartz glass, blue plate 
glass, and Na. Although ceramics, such as a glass substrate which carried out the 
laminating, and an alumina, Si substrate, etc. can be used When it constitutes especially a 
big screen display panel, it is Si02 by the liquid phase grown method, the sol-gel method, 
a spatter, etc. to blue plate glass, potassium permutation glass, and blue plate glass. The 
glass substrate which carried out the laminating is low cost comparatively, and can use 
preferably. As an electron emission component 5, the surface conduction mold electron 
emission component is used here. 

[0084] The block diagram of the image formation equipment concerning this example of 
a configuration in drawing 31 and drawing 32 are the process Figs, of the electron source 
of the image formation equipment concerning this example of a configuration. In drawing 
li and drawing 32 , the same sign as the sign given to drawing 29 and drawing 30 is 
given to the same part as the part shown in drawing 29 and drawing 30 . In drawing 32 , 
31 is a conductive thin film and 32 is the electron emission section. The particle film 
which consisted of lOA by the conductive particle of the thickness of the range of 500A 
is preferably used for the conductive thin film 3 1 . Although various conductors thru/or a 
semi-conductor can be used as an ingredient which constitutes the conductive thin film 
31, Pd, Pt, Ag, Au, PdO, etc. which are obtained by carrying out heating baking of the 
organic compound which contains noble-metals elements, such as Pd, Pt, Ag, and Au, 
especially are used preferably. The electron emission section 32 is constituted by the 
crack of high resistance formed in some conductive thin films 31, and the conductive 
particle of the particle size of the range of several angstroms to hundreds of A containing 
the element of the ingredient which constitutes the conductive thin film 31 and carbon. 



and a carbon compound may exist in the interior. 

[0085] A common conductor material can be used as electrodes 6a and 6b. the printed 
conductor with which this consists of a metal or a metallic oxide, glass, etc., such as 
metals, such as nickel, Cr, Au, Mo, W, Pt, Ti, aluminum, Cu, and Pd, or an alloy and Pd, 
Ag, Au and Ru02, and Pd-Ag, and In2 03-Sn02 etc. ~ it can choose from semi- 
conductor conductor material, such as a transparence conductor and polish recon, etc. 
suitably. 

[0086] About the array of the electron emission component 5, various things are 
employable. What is being explained here is the array called passive-matrix arrangement, 
and connects another side 6b of the electrode of two or more electron-emission [ with 
which 6a was connected common to wiring 7a of the direction of X on the other hand ] 
component 5 of the electrode of two or more electron-emission components 5 which 
allotted two or more electron-emission components 5 in the direction of X, and the 
direction of Y in the shape of a matrix, and were allotted to the same line matched for the 
same train common to wiring 7b of the direction of Y. It can constitute from a conductive 
metal with which direction wiring electrode of X 7a and direction wiring electrode of Y 
7b were formed using a vacuum deposition method, print processes, a spatter, etc. The 
ingredient of wiring, thickness, and width are designed suitably. Moreover, the layer 
insulation layer 14 is an insulator layer formed using a vacuum deposition method, print 
processes, a spatter, etc. in glass, a ceramic, etc. For example, it is formed in the whole 
surface or some of substrate 4 in which direction wiring of X 7a was formed, in a desired 
configuration, and thickness, an ingredient, and a process are suitably set up so that the 
potential difference of the intersection of direction wiring of X 7a and direction wiring of 
Y 7b can be borne especially. A scan signal impression means to impress the scan signal 
for choosing the line of the electron emission component 5 arranged in the direction of X 
and for it not to illustrate is connected to direction wiring of X 7a. On the other hand, a 
modulating-signal generating means by which it does not illustrate for modulating each 
train of the electron emission component 5 arranged in the direction of Y according to an 
input signal is connected to direction wiring of Y 7b. The driver voltage impressed to 
each electron emission component is supplied as a difference electrical potential 
difference of the scan signal impressed to the component concerned, and a modulating 
signal. 

[0087] In the above-mentioned configuration, by passive-matrix drive, the component 
according to individual can be chosen and a drive can be made independently possible. 
[0088] In addition, although there is a thing of the ladder-like arrangement which carries 
out the control drive of the electron from an electron-emission component etc. with the 
control electrode (it is also called a grid) which connected each of the electron-emission 
component of a large number arranged to juxtaposition at both ends, allotted many lines 
of an electron-emission component (it is called a line writing direction), is the direction 
(it is called the direction of a train) which intersects perpendicularly with this wiring, and 
was arranged above this electron-emission component, especially this invention is not 
limited by these arrangement. 

[0089] A face plate 2 is the anode plate substrate which formed the fluorescent substance 
film 10 grade in the front face of a substrate 8 with the metal back 9. As a substrate 8, a 
transparent thing is Si02 by the liquid phase grown method, the sol-gel method, a spatter, 
etc. to blue plate glass, potassium glass, and blue plate glass, when what has the same 



mechanical strength as the substrate 4 for rear plates and a thermal property is desirable 
and constitutes a big screen display panel, although it is needless to say. The glass 
substrate which carried out the laminating can use preferably. 

[0090] In order that the metal back 9 may suppress a voltage drop as small as possible, 
the forward high voltage Va is impressed to a part for the takeoff connection by which 
division patterning was carried out and common connection was further made through 
current-limiting resistance of about 100 M omega for every division train with 
photolithography from a non-illustrated external power so that it may be arranged at 
direction wiring of Y 7b at right angles to parallel and direction wiring of X 7a. this time 
~ width of face La of a division anode electrode And pitch Pa The element number in 
image formation equipment, and component pitch Px by the side of the direction wiring 
of X etc. - although it differs, it is specified in general as follows. 
[0091] 

Pa =n-Px (n* *N|n< 1 00) 

10-6 m<=Pa-La <= ~ it is drawn to a face plate 2, it is accelerated, and the electron 
emitted from the electron emission component 5 in this way ten to 4 m is irradiated by 
the fluorescent substance film 10. If the incidence electron has sufficient energy for 
making the fluorescent substance film 10 emit light at this time, the luminescent spot can 
be obtained there. Generally, in the fluorescent substance used for CRT for color TV, 
with the acceleration voltage of several kV to several lOkV, it accelerated, the electron 
was irradiated, and good brightness and good coloring have been obtained. Though it is 
comparatively cheap, since it has the very high engine performance, the fluorescent 
substance for CRT can be preferably used also in this invention. When employing the 
metal back as an anode electrode, there is further effectiveness of protecting a fluorescent 
substance from the damage by the collision of the anion generated within raising 
brightness and an envelope, by carrying out specular reflection of the light by the side of 
the rear plate 1 to a face plate 2 side among luminescence of a fluorescent substance. 
When using a transparent electrode as an anode electrode, and when connecting a 
transparent electrode with supporter material electrically, a fluorescent substance 
intervenes between a transparent electrode and supporter material, but since a fluorescent 
substance is crushed by the differential pressure of envelope inside and outside etc., it is 
realizable of electric connection. Moreover, you may make it not arrange a fluorescent 
substance between a transparent electrode and supporter material. 

[0092] In drawing 31 , it connects with the rear plate 1 and the face plate 2, and the outer 
frame 13 forms the envelope. Although based also on the quality of the material which 
constitutes the rear plate 1 , a face plate 2, and an outer frame 13, the connection with an 
outer frame 13, the rear plate 1, and a face plate 2 can be welded using a glass frit, when 
glass is used as an example. A spacer 1 1 has the purpose which abbreviation of the 
distance d between atmospheric pressure-proof support, the rear plate 1 , and a face plate 
2 equalizes. This distance d must be large to extent which does not cause the discharge in 
the vacuum by the above-mentioned high voltage Va. on the other hand - the emission 
electron from the electron emission component 5 — the flare angle of finite — **** — 
since it is, if a not much big distance is taken, a lap with an adjacent pixel may be 
produced and color mixture and a contrast fall may be produced Therefore, it is desirable 
to be set as the distance d, i.e., the spacer height, of about several mm from hundreds of 
micrometers to several kV to [ above-mentioned ] several lOkV Va. 



[0093] Hereafter, an example of the method of producing the spacer of this invention is 
described. 

[0094] First, a contact electrode is formed in the washed glass substrate with a conductive 
metal by the vacuum deposition method, the spatter, print processes, the Czochralski 
method, etc. When the sign in drawing 30 is used about the scale of the island-shape 
contact electrode by the side of a face plate, it is desirable to satisfy the following 
conditions, 

[0095] The conditions to which an island-shape contact electrode does not short-circuit 
two or more division anode lines in the first place by any alignment, Lc <Pa-La ~ ** — 
the conditions which control electric-field nonuniformity which the variation in the 
luminescent spot produces between components with an island-shape contact electrode in 
the second - Pc <=Px <=Pa - ** H«d - It is desirable to satisfy the second condition 
about the scale of the band-like contact electrode by the side of ** rear plate. 
[0096] 

H'«d ~ The antistatic film on which the spacer with which **, thus a contact electrode 
were formed has conductivity by the vacuum deposition method, the spatter, print 
processes, the Czochralski method, etc. further is formed. 

[0097] The surface electrical resistance Rs of this antistatic film is 108. It is desirably set 
as the range omega<Rs <101 Iomega Becoming. The minimum of resistance is specified 
from division anode inter-electrode short circuit suppression, control of power 
consumption, etc., and an upper limit is specified in the range in which the antistatic 
effectiveness of a spacer is accepted. 

[0098] If the above is satisfied, the uniform image formation equipment which does not 
have location- variation in discharge resistance and an emission-electron orbit can be 
produced without carrying out alignment of a spacer and a face plate. 
[0099] 

[Example] Hereafter, this invention is explained in more detail using an example. 
[0100] Signal wiring shall have in parallel [ with scan wiring and the direction of Y ] in 
parallel in the direction of X to XY shaft in a drawing shown in the example. 
[0101] [Example 1] 

The image formation equipment using the electron emission component stated by 
drawing 17 was made as an experiment. As shown in <A 
HREF=7Tokujitu/tjitemdrw.ipdl?N0000=237&N0500=l 
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drawing 3 , the multi-electron source of a rear plate is a SEC electron source (it states to a 
detail later) by which matrix wiring was carried out. 300 of drawing 3 shows each 
electron emission component. The line sequential drive of this electron source is carried 
out every 1000 elements of a common wiring unit. An emitting point is 1000x500. 
[0102] After the face plate formed the ITO film in the glass substrate by solid one, it 
separates into 230-micrometer pitch (1000 lines) at a photolithography process (101), and 
it bundles one side through a 100-M omega resistor (NiO film which carried out 
patterning (102)), and enabled it to impress the high voltage from a terminal 103 on the 
other hand, as shown in drawing 1 . 

[0103] Next, it considered as the face plate which carries out spreading baking of the 
fluorescent substance ZnS (Cu dope), and impresses the anode plate high voltage to 
201,202 and a cold cathode multi-electron source (rear plate) on ITO separated as shown 



in drawing 2 . 

[0104] It has arranged so that the common wiring vOOl and v002 of a rear plate, the 
ITO separation wiring 101 of a face plate may cross at right angles (crossover). Although 
the common wiring vOOl and v002 and ~v500 are scan wiring and 1000 components on 
each wiring may emit an electron to coincidence in this example, the range of change of 
the current which flows to each anode electrode is controlled by dividing an anode 
electrode into parallel [ with which the component which may be driven to coincidence is 
located in a line / being the direction (the direction of scan wiring) and being un-parallel 
]. 

[0105] Between the face plate of drawing 1 and the rear plate of drawing 3 was set to 
2mm, and high-voltage Va:5kV was impressed. The line sequential drive scrolled by one- 
line SOmicrosec at TV rate. In order to investigate the effect of discharge between a rear 
plate and a face plate, it measured by what the degree of vacuum in image formation 
equipment is dropped for (it worsens). Although discharge was observed an hour about 
twice [ /] by detecting measurement of an external circuit, and the luminescent spot of a 
fluorescent substance by CCD, large brightness degradation of a pixel was not accepted. 
When ITO of the face plate made as an experiment for the comparison was not separated 
( drawing 4 ), large brightness degradation of a pixel was accepted along with wiring of 
length and width. 

[0106] In drawing 4 , 401 shows the ITO film and 403 shows an ejection electrode. 
[0107] Hereafter, the surface conduction mold (S C E) electron emission component used 
for this invention is explained. Drawing 12 is the mimetic diagram showing the 
configuration of the flat-surface mold surface conduction mold electron emission 
component which can apply this invention, drawing 12 (a) is a top view and drawing 12 
(b) is a sectional view. For 31 1 , as for a component electrode and 3 14, in drawing 12 , a 
substrate, and 312 and 313 are [ a conductive thin film and 315 ] the electron emission 
sections. 

[0108] It is Si02 which formed impurity contents, such as quartz glass and Na, in the 
glass which decreased in number, blue plate glass, and blue plate glass by the spatter etc. 
as a substrate 311. The ceramics. Si substrates, etc., such as a glass substrate which 
carried out the laminating, and an alumina, can be used. A common conductor material 
can be used as an ingredient of the component electrode 3 12,3 13 which counters. This 
can be suitably chosen from semi-conductor conductor material, such as a printed 
conductor which consists of a metal or a metallic oxide, glass, etc., such as metals, such 
as nickel, Cr, Au, Mo, W, Pt, Ti, aluminum, Cu, and Pd, or an alloy and Pd, Ag, Au and 
Ru02, and Pd-Ag, a transparence conductor of In2 03-Sn02 grade, and polish recon, etc. 
[0109] The configuration of the component electrode spacing SL, the component 
electrode die length SW, and the conductive thin film 314 etc. is designed in 
consideration of the gestalt applied. The component electrode spacing SL can be 
preferably made into the range of hundreds of micrometers from thousands of A, and can 
be more preferably made into the range of several micrometers to dozens of micrometers 
in consideration of the electrical potential difference impressed to component inter- 
electrode. 

[0110] Component electrode die length SW can be made into the range of several 
micrometers to hundreds of micrometers in consideration of the resistance of an 
electrode, and the electron emission characteristic. Thickness d of the component 



electrode 3 12,3 13 can be made into the range of several micrometers from hundreds of A, 
In addition, it can also consider as the configuration which carried out the laminating at 
the order of the conductive thin film 314 and the component electrode 312,313 which 
counters not only the configuration shown in drawing 12 but on the substrate 311. 
[01 1 1] It is desirable to use for the conductive thin film 314 the particle film which 
consisted of particles, in order to acquire the good electron emission characteristic. 
Although the thickness is suitably set up in consideration of resistance, foaming 
conditions mentioned later between the step coverage to the component electrode 
312,313, and the component electrode 312,313, it is more preferably [ usually preferably 
/ considering as the range of several angstroms to thousands of A /, and ] better than lOA 
to consider as the range of 500A. Rs of the resistance is the value of 102 to 107ohms / **. 
In addition, Rs appears, when thickness sets the resistance R of the thin film of 1 with t 
and die length sets [ width of face ] it with R=Rs (1/txw) by w. Here, although 
energization processing is mentioned as an example and explained about foaming 
processing, as long as foaming processing is processing which it is not restricted to this, 
and the film is made to produce a crack, and forms a high resistance condition, they may 
be things other than energization processing. 

[0112] The ingredient which constitutes the conductive thin film 3 14 Pd, Pt, Ru, Ag, Au, 
Metals, such as Ti, In, Cu, Cr, Fe, Zn, Sn, Ta, W, and Pb, PdO, Sn02, In 203, PbO, and 
Sb 203 etc. -- an oxide HfB2, ZrB2, LaB6, CeB6, YB4, and GdB4 etc. - it is suitably 
chosen from semi-conductors, such as nitrides, such as carbide, such as boride, and TiC, 
ZrC, HfC, TaC, SiC, WC, and TiN, ZrN, HfN, and Si, germanium, carbon, etc, 
[0113] The particle film described here is film with which two or more particles gathered, 
and the condition or particle to which the particle distributed the fine structure separately 
has taken mutually contiguity or the condition (it contains, also when some particles 
gather and island-shape structure is formed as a whole) of having overlapped, the particle 
size of a particle ~ the range of several angstroms to thousands of A — it is the range of 
10 to 200A preferably. In addition, since the word "particle" is frequently used on these 
specifications, the semantics is explained. 

[0114] A "particle", a call, and what is smaller than this are called a "ultrafine particle" 
for a small particle. It is performed widely that the number of atomic calls a "cluster" 
about hundreds of or less things still smaller than a "ultrafine particle." 
[01 15] However, each boundary is not strict and it changes by paying attention to what 
kind of property it classifies. Moreover, a "particle" and a "ultrafine particle" may be 
collectively called a "particle", and description in this specification meets this. It is 
described as follows by "the experimental physics lecture 14 front face and the particle" 
(the volume for Koreo Kinoshita, KYORITSU SHUPPAN September 1, 1986 issue). 
[0116] "When calling it a particle in this paper, the diameter carries out to from about 2-3 
micrometers to about lOnm generally, and when calling it especially an ultrafine particle, 
particle size will mean from about lOnm to about 2-3nm. Since both are only collectively 
written to be particles, it is by no means strict, and they are most standards. In the case of 
dozens - about 100 numbers, the number of the atoms which constitute a particle calls it a 
cluster from two pieces. " (the 22-26th 195-page line) When added, the minimum of 
particle size was still smaller and that of the definition of the "ultrafine particle" in "the 
wood and ultrafine particle project" of the Research Development Corporation of Japan 
was as follows. "In the "ultrafine particle project" (1981-1986) of Exploratory Research 



for Advanced Technology, it decided to call the thing of the range whose magnitude 
(path) of a particle is about 1-lOOnm a "ultrafine particle" (ultra fine particle). Then, one 
ultrafine particle will call it the aggregate of about about 100-108 atoms, if it sees with an 
atomic scale, ultrafine particles will be size - a giant particle" ("ultrafine particle creation 
technology" wood Chikara --). Ryoji Ueda, Tazaki ****; Mita publication The 1988 two 
pages of the l-4th line "one particle by which what is still smaller than an ultrafine 
particle, i.e., an atom, is partly constituted from 100 - numbers A "particle" is [ in / based 
on the above general ways of calling / this specification ] the aggregate of many atoms 
and molecules, it is usually called a cluster" [ (this two-page writing of the 12- 13th line) ] 
— Suppose that the minimum of particle size points out several angstroms - about lOA, 
and an upper limit points out an about several micrometers thing. 
[0117] The electron emission section 315 is constituted by the crack of high resistance 
formed in some conductive thin films 3 14, and becomes a thing depending on technique, 
such as thickness of the conductive thin film 314, membraneous quality, an ingredient, 
and energization foaming mentioned later, etc. The conductive particle of the particle size 
of the range of several angstroms to hundreds of A may exist in the interior of the 
electron emission section 315. This energization nature particle contains some elements 
of the ingredient which constitutes the conductive thin film 314, or all elements. In the 
electron emission section 3 1 5 and the energization nature thin film 3 14 of the near, it can 
also have carbon and a carbon compound. 

[0118] Although there are various approaches as the manufacture approach of an above- 
mentioned surface conduction mold electron emission component, the example is 
typically shown in drawing 13 . 

[0119] Hereafter, an example of the manufacture approach is explained, referring to 
drawing 13 . Also in drawing 13 , the same sign as the sign given to drawing 12 is given 
to the same part as the part shown in drawing 12 . 

[0120] 1) Fully wash a substrate 3 1 1 using a detergent, pure water, an organic solvent, 
etc., and form the component electrode 312,3 13 on a substrate 3 1 1 after depositing a 
component electrode material using a photolithography technique by the vacuum 
deposition method, a spatter, etc. ( drawing 13 (a)). 

[0121] 2) Apply an organic metal solution to the substrate 311 which formed the 
component electrode 312,313, and form an organic metal thin film. The solution of the 
organometallic compound which uses the metal of the ingredient of the above-mentioned 
conductive film 3 14 as the main element can be used for an organic metal solution. 
Heating baking processing of the organic metal thin film is carried out, patterning is 
carried out by lift off, etching, etc., and the conductive thin film 3 14 is formed ( drawing 
13 (b)). Here, although the method of applying an organic metal solution was mentioned 
and explained, the method of forming the conductive thin film 3 14 is not restricted to 
this, and can also use vacuum evaporation technique, a spatter, modified chemical vapor 
deposition, the method of distributing / applying, a dipping method, the spinner method, 
etc. 

[0122] 3) Continue and give a foaming process. The approach by energization processing 
is explained as an example of the approach of this foaming process. If it energizes 
between the component electrodes 312,313 using a non-illustrated power source, the 
electron emission section 5 from which structure changed will be formed in the part of 
the conductive thin film 3 14 ( drawing 13 (c)). According to energization foaming, the 



part where structures, such as destruction, deformation, or deterioration, changed to the 
conductive thin film 314 locally is formed. This part constitutes the electron emission 
section 315. The example of the voltage waveform of energization foaming is shown in 
drawing 14 . 

[0123] Pulse shape of a voltage waveform is desirable. There is technique shown in 
drawing 14 (b) which impresses an electrical-potential-difference pulse making the 
technique and the pulse height value which showed the pulse which made the pulse 
height value the constant voltage to drawing 14 (a) impressed continuously increase to 
this. 

[0124] Tl and T2 in drawing 14 (a) are the pulse width and pulse separation of a voltage 
waveform. Usually, Tl is set up by 1 microsecond - 10 mses, and T2 is set up in the 
range of 10 microseconds - 100 mses. The peak value (peak voltage at the time of 
energization foaming) of a triangular wave is suitably chosen according to a surface 
conduction mold electron emission component gestalt. An electrical potential difference 
is impressed from the basis of such conditions, for example, several seconds, for dozens 
of minutes. Pulse shape is not limited to a triangular wave and can adopt the wave of 
requests, such as a square wave. 

[0125] Tl and T2 in drawing 14 (b) can be made the same with having been shown in 
drawing 14 (a), the peak value (peak voltage at the time of energization foaming) of a 
triangular wave — every [ for example, / 0. 1 V step extent ] — it can be made to increase 
[0126] Termination of energization foaming processing can impress the electrical 
potential difference of extent which does not destroy and deform the conductive thin film 
2 locally into pulse separation T2, and can measure and detect a current. For example, 
energization foaming is terminated, when the component current which flows by 
electrical-potential-difference impression of an about [ 0.1 V ] is measured and resistance 
of 1 M omega or more is shown in quest of resistance. 

[0127] 4) It is desirable to perform processing called an activation process to the 
component which finished foaming. An activation process is a process from which the 
component current If and the emission current le change with these processes 
remarkably. 

[0128] An activation process can be performed by repeating impression of a pulse like 
energization foaming under the ambient atmosphere containing the gas of an organic 
substance. When the inside of a vacuum housing is exhausted using an oil diffusion 
pump, a rotary pump, etc., it can form using the organic gas which remains in an ambient 
atmosphere, and also this ambient atmosphere is acquired by introducing the gas of an 
organic substance suitable in the vacuum once exhausted fully with the ion pump etc. 
Since it changes with the gestalt of the above-mentioned application, the configurations 
of a vacuum housing, the classes of organic substance, etc., the gas pressure of the 
desirable organic substance at this time is suitably set up according to a case. As a 
suitable organic substance, an alkane, an alkene, and the aliphatic hydrocarbon of an 
alkyne Organic acids, such as aromatic hydrocarbon, alcohols, aldehydes, ketones, 
amines, a phenol, carvone, and a sulfonic acid, can be mentioned. Specifically The 
saturated hydrocarbon expressed with CnH2n+2, such as methane, ethane, and a propane. 
The unsaturated hydrocarbon expressed with empirical formulas, such as CnH2n, such as 
ethylene and a propylene. Benzene, toluene, a methanol, ethanol, formaldehyde, an 
acetaldehyde, the ascent, a methyl ethyl ketone, monomethylamine, ethylamine, a phenol. 



formic acid, an acetic acid, a propionic acid, etc. can be used. Carbon or a carbon 
compound accumulates on a component, and the component current If and the emission 
current le come to change with these processings from the organic substance which exists 
in an ambient atmosphere remarkably. The termination judging of an activation process is 
performed suitably, measuring the component current If and the emission current le. In 
addition, pulse width, pulse separation, a pulse height value, etc. are set up suitably. 
[0129] Carbon and a carbon compound are graphite (the so-called HOPG, and PG and 
GC are included.). Crystal grain becomes about 20A and, as for the thing and GC to 
which, as for the crystal structure of graphite with nearly perfect HOPG, and PG, the 
crystal structure was confused a little by crystal grain by about 200A, points out that it 
became large [ turbulence of the crystal structure ] further [ that. It is amorphous carbon 
(the mixture of amorphous carbon and amorphous carbon, and the microcrystal of said 
graphite is pointed out), and as for the thickness, it is desirable to consider as the range of 
500A or less, and it is more desirable to consider as the range of 300A or less. 
[0130] 5) As for the electron emission component pass such a process, it is desirable to 
perform a stabilization process. This process is a process in a vacuum housing which 
carries out organic substance exhaust air. The pressure in a vacuum housing has one to 
3x10 to 7 or less desirable Torrs, and especially its further 1x10 to 8 or less Torrs are 
desirable. As for the evacuation equipment which exhausts a vacuum housing, it is 
desirable to use what does not use oil so that the oil generated from equipment may not 
affect the property of a component. Specifically, evacuation equipments, such as a 
sorption pump and an ion pump, can be mentioned. When exhausting the inside of a 
vacuum housing furthermore, it is desirable to heat the whole vacuum housing and to 
become easy to exhaust the organic substance molecule which stuck to the vacuum 
housing wall or the electron emission component. At 80-200 degrees C, although the 
heating conditions at this time have 5 desirable hours or more, they are not restricted to 
especially this condition, and the conditions suitably chosen according to terms and 
conditions, such as magnitude of a vacuum housing and a configuration of a 
configuration and an electron emission component, perform them. 
[0131] Although it is desirable to maintain the ambient atmosphere at the time of the 
above-mentioned stabilizing treatment termination as for the ambient atmosphere at the 
time of the drive after performing a stabilization process, if it does not restrict to this and 
the organic substance is removed enough, even if some degree of vacuum itself falls, it 
can maintain a sufficiently stable property. By adopting such a vacuum ambient 
atmosphere, deposition of new carbon or a carbon compound can be controlled, and the 
component current If and the emission current le are stabilized as a result. 
[0132] [Example 2] 

In this example, as shown in drawing 1 5 , conductive black stripe;BS (what distributed 
40% of water glass components carbon 60%) was screen-stenciled on the face plate glass 
substrate (1001). It considered as width-of-face [ of 100 micrometers ], and pitch 
230micrometer, and the thickness of 10 micrometers. Resistance is ISOohm/**. 
[0133] Furthermore, it is Ru02 as a high resistor. It printed. Resistance was 10 M omega 
by width-of-face die length of 750 micrometers of 100 micrometers (1002). Next, R, G, 
and B were applied to the shape of a stripe by 10-micrometer thickness between BS, and 
the fluorescent substance P22 for CRT was calcinated. Then, the metal back of aluminum 
was given (1003). By dipping, after shaping, 1000 A aluminum is vapor-deposited and 



acrylic resin is calcinated. The target face plate was obtained by separating aluminum 
film from the aluminum side by laser beam machining. 

[0134] When this component was sealed like the rear plate of an example 1 , and the 
example 1 , the panel was formed and the same discharge-proof test was performed, 
although discharge was observed an hour about 2 to 5 times /, large brightness 
degradation which is a pixel was not accepted, but the effectiveness of decrease a 
discharge damage notably as compared with what does not separate aluminum film was 
accepted. Moreover, it turned out one are a line, ten are lines, and that the fine separation 
width of face of a discharge damage is small more effective when separation width of 
face is changed and tested every 100 lines in a tentative way. ( Drawing 15 shows the 
situation of this laser beam machining in mimetic diagram.) Although there was no large 
brightness degradation of a pixel, in the 100-line section, degradation covering several 
pixels was specifically accepted in the isolation region of one line and ten lines (a 
brightness fall). 

[0135] By the panel which does not separate aluminum performed as an example of a 
comparison, the same wiring as an example 1 was met, and large brightness degradation 
of a pixel arose. 
[0136] [Example 3] 

In this example, as shown in drawing 16 (a) and drawing 16 (b), the glass substrate with 
which 1 105 constitutes a fluorescent substance and 1 106 constitutes a face plate in 
drawing 16 which performed the back aluminum slanting vacuum evaporationo of resin 
dipping performed in the example 2, and 1 107 are vacuum evaporationo aluminum film. 
[0137] The height of BS 1101 was set to 25 micrometers so that the shadow of the 
aluminum beam 1 102 might be formed. The divided aluminum film 1 107 was formed by 
applying the aluminum beam 1 102 here from across. The face plate and rear plate which 
were checked [ that the isolation in every line is mostly ( 90% or more) 100 M omega or 
more after baking and ], and were created were sealed, and after component activation, 
when the same discharge-proof test as an example 1 was performed, as compared with 
the sample which does not separate aluminum film, the significant improvement was 
accepted to discharge. That is, although the count of discharge was a -3 time/hour, large 
brightness degradation accompanying discharge was not accepted. With the example 
sample of a comparison, large brightness degradation of the pixel which met wiring like 
what was shown in the example 2 occurred. Even if anode (metal back of aluminum) 
separation was not completed completely, the effective thing to some extent has checked 
also from the experiment. This is considered that imperfect isolation also twists in the 
effectiveness that stored charge capacity is decreasing. 
[0138] [Example 4] 

the glass substrate top which constitutes a face plate fi*om this example — conductive 
black stripe; — BS (what distributed 40% of water glass components carbon 60%) was 
screen-stenciled. A conductive black stripe serves as an anode electrode in this example. 
It considered as width-of-face [ of 100 micrometers ], and pitch 230micrometer, and the 
thickness of 10 micrometers. Resistance is ISOohm/**. It is Ru02 as a high resistor. It 
printed. Resistance was 10 M omega by width-of-face die length of 750 micrometers of 
100 micrometers. Next, finishing [ low resistance-ized processing ] The GREEN 
fluorescent substance (ZnS and Cu doped In 203 addition, specific resistance - 109- 
ohmcm) was formed all over the display by 10-micrometer thickness. The resistance 



between Conductivity BS is Ru02. It dissociates by the resistance of 10 M omega, and 
the conductive fluorescent substance resistance -300M omega parallel resistance during 
Contiguity BS. When image formation equipment was formed like the example 1 and the 
degradation property by discharge was compared, the same effective result as the case of 
the isolation by the ITO pattern of an example 1 was obtained. As for discharge 
resistance, effectiveness was accepted, although it is the specific resistance of 1012- 
ohmcm and some charge-up phenomenon was seen, when ZnS which does not carry out 
low resistance-ized processing was used. Thus, as stated first, when separation of about 
1-100 M omega was completed on the face plate anode plate, it was proved that this 
invention was effective. 
[0139] [Example 5] 

In 203 which doped Sb so that sheet resistance might become lOOKohm/** about the 
transparent conductive film on the glass substrate which constitutes a face plate from this 
example It formed. 

[0140] After carrying out patterning to the shape of a stripe like an example 1 and setting 
to 100 M omega resistance per [ which was divided like the example 1 ] anode, Ag 
printing electrode 103 and the fluorescent substance (un-illustrating) were formed and 
calcinated to the takeoff connection ( drawing 1 ). However, it has resistance with an 
anode significant in this example, and since the anode itself serves as the resistor at the 
time of an anode being connected through a resistor, there is no resistor 102 prepared 
separately. 

[0141] It was made to counter with a rear plate at the same sealing process as an example 
1, panel-ized, and considered as the display. The resistance over discharge was superior 
to the solid low resistance ITO sample for a comparison shown in drawing 4 , and was 
extent to which the brightness nonuniformity by the voltage drop is also equal to practical 
use. The coincidence emission current under line sequential drive experiment was 
sigmaIe=0-lmA, and the brightness nonuniformity by the voltage drop of DC applied 
voltage was the permissible range. 
[0142] [Example 6] 

In this example, the field emission mold electron emission component (FE) was used as 
an electron emission component. 

[0143] They are the cathode film 706, the amorphous silicon resistance film 701, and 
Si02 to the glass substrate 707 which constitutes a rear plate as shown in drawing 6 . The 
laminating of an insulator layer 702 and the gate film 703 is carried out one by one. Then, 
Si02 after making a 2-micrometer hole by dry etching Only the layer was alternatively 
removed by dry etching. Next, Mo704 of cold cathode material was formed by the 
method vacuum evaporationo of rotation slanting after forming nickel cathode wiring 
film on the gate. The lift off of nickel removed Mo film on the gate, and it formed FE 
electron source. Each electron emission unit is having structure like drawing 6 (a). 
[0144] The source of cathode side electron emission of 1000x500 was used as the rear 
plate, having used -2000 piece as 1 pixel for this electron emission component. Using the 
face plate which applied the fluorescent substance by the approach of [an example 1], the 
anode plate side sealed with the rear plate, and formed the display panel. 
[0145] Between the face plate and the rear plate, the flat-surface display was realized 
because impression and a rear plate drive a need pixel for 600V electrical potential 
difference with cathode wiring and a gate electrode at a selection target. Although the 



panel using the face plate which did not divide ITO of an anode plate ( drawing 4 ) had 
remarkable degradation by discharge of a gate electrode and Mo cathode point, discharge 
degradation was mitigated remarkably and the effectiveness of this invention was proved 
by the direction which used the face plate in which ( drawing 1 ) carried out ITO division. 
That is, when ITO was divided, there was no large degradation of the brightness of the 
pixel by the discharge under fixed time amount drive. In the example of a comparison, 20 
pixels from which brightness became 50% or less by discharge were seen. 
[0146] [Example 7] 

The face plate structure of this example is described. The ITO film is divided into a glass 
substrate like an example 1 at formation and 230-micrometer pitch (1500 lines), one side 
is bundled through a lOQ-M omega resistor (it is separation formation about Ru02 by 
screen-stencil), and it enabled it to impress the high voltage ( drawing 1 ). 
[0147] Next, spreading baking of each color RGB fluorescent substance (P22) was 
periodically carried out for the insulating black stripe on printing, next the separated ITO 
stripe 101 for every separation slot on separated ITO. Laser beam machining was carried 
out along the after [ aluminum metal back formation ] BS top, and it considered as the 
color face plate with which aluminum metal back also dissociates and impresses the 
anode plate high voltage to the cold cathode multi-electron source (rear plate) mentioned 
later ( drawing 1 ). 

[0148] The rear plate carried put alignment sealing so that the S C E electron emission 
component of 1500x500 might be formed and common wiring and ITO separation wiring 
of a face plate which are shown in drawing 3 might intersect perpendicularly (crossover), 
and so that an electron emission component and a RGB fluorescent substance might 
counter. 

[0149] Spacing of a face plate and a rear plate was set to Bmm, and impressed high- 
voltage Va;8kV. The line sequential drive scrolled by one-line 30microsec at TV rate, the 
discharge between a rear plate and a face plate detects measurement of an external 
circuit, and the luminescent spot of a fluorescent substance by CCD ~ carrying out — the 
early stages of a drive - although observed an hour about 5 times /, component 
degradation by the side of a rear plate was not accepted. That is, large degradation of the 
brightness of a pixel was not accepted. When ITO of the face plate made as an 
experiment for the comparison was not separated, there was a case where large 
degradation of the brightness of the pixel based on discharge was accepted along with 
wiring of width and length. 
[0150] [Example 8] 

The face plate structure in this example is described, 

[0151] As shown in drawing 20 , 103 was printed three ejection wiring of Ag on the face 
plate glass substrate. The insulating black stripe in every direction was screen-stenciled. 
It considered as 100 micrometers of breadth, the backpitch of 282 micrometers, the dip of 
300 micrometers, the vertical pitch of 842 micrometers, and the thickness of 10 
micrometers. Ejection wiring is connected to power sources VI, V2, and V3 through 
three external resistance, and acceleration voltage was applied. Each resistance was 10.1 
M omega, 10.3 M omega, and 10.4 M omega. 

[0152] Next, R, G, and B were applied to the shape of a stripe by 15-micrometer 
thickness between BS, and the fluorescent substance P22 for CRT was calcinated. Then, 
aluminum metal back was formed. ((1000 angstrom aluminum -vapor-deposits acrylic 



resin) It is calcinated after formation by dipping.) This face plate has the display area of 
about 16:9. 

[0153] The target face plate was obtained by meeting the black stripe of the 320th length 
from right and left, and separating aluminum film from the 2aluminum side by laser 
beam machining. The rear plate formed the S C E electron emission component of 
2556x480. 

[0154] Alignment of a face plate and the rear plate was carried out, and they were sealed 
so that an electron emission component and a RGB fluorescent substance might counter. 
A face plate and rear plate spacing were set to 3mm, and impressed high-voltage Va;8kV. 
The line sequential drive scrolled by one-line 30microsec at TV rate. 
[0155] When the whole surface was made to emit light and having been measured by 
CCD, the brightness of the field corresponding to the divided accelerating electrode to 
which high resistance of resistance was most connected like the variation in resistance 
and which takes out and supplies electrode high pressure was dark, but when the output 
of a high voltage poNver supply was adjusted and driven, the brightness difference 
corresponding to a division electrode was able to be carried out within the measurement 
error. 

[0156] the discharge between a rear plate and a face plate detects measurement of an 
external circuit, and the luminescent spot of a fluorescent substance by CCD — the early 
stages of a drive - although observed an hour about 5 times /, component degradation by 
the side of a rear plate was not accepted, moreover, the place on which 0.3kV of high 
pressures of an outside field was dropped when rates of an aspect ratio of 4:3, such as an 
NTSC image, were taken out to middle of the screen ~ the count of discharge — 
decreasing - although observed an hour about twice [ /], discharge was not observed in 
the field on which high pressure was dropped. Moreover, degradation of the brightness of 
the pixel by discharge was not accepted. 
[0157] [Example 9] 

In this example, the multi-electron source of a rear plate is the S C E electron source by 
which matrix wiring was carried out. The line sequential drive of this electron source is 
carried out every 1 500 elements of a common wiring unit. An emitting point is 
1500x500. 

[0158] A face plate forms formation and the ejection electrode 103 for the ITO film 2102 

used as the glass substrate 21012 ****s, and enabled it to impress the high voltage 
through external resistance (un-illustrating) of lOkohm on the other hand, as shown in 

drawing 21 . 

[0159] Next, the insulating black stripe was printed in all directions on ITO with width- 
of-face [ of 100 micrometers ], and pitch 230micrometer, and the thickness of 10 
micrometers (un-illustrating). Next, thing (In2 03 addition, specific resistance - 109- 
ohmcm) each colors R, G, and B which added conductivity to the fluorescent substance 
P22 for CRT were applied and calcinated by 10-micrometer thickness to the shape of a 
stripe between BS (2103). Then, the metal back of aluminum was given (2104). ((lOOOA 
aluminum is vapor-deposited) Acrylic resin is calcinated after formation by dipping.) It 
considered as the color face plate which impresses the anode plate high voltage to a cold 
cathode multi-electron source (rear plate) by carrying out laser beam machining along an 
after [ aluminum metal back formation ] BS top, and separating aluminum film. 
[0 1 60] The typical sectional view of the face plate of this example is shown in drawing 



22 . 

[0161] They are a glass substrate 2201, the ITO film 2202, the black stripe 2203, a 
fluorescent substance 2204, and the metal back 2205. Although the current decided with 
few charges with which insulating separation of the metal back for every pixel is carried 
out by resistance of a black stripe and a fluorescent substance, and the current at the time 
of discharge accumulates in the capacity component of the metal back of the magnitude 
for 1 pixel will flow, since a part to be supplied from a power source is restricted by 
resistance and external resistance of a fluorescent substance, a current which results in 
component destruction does not flow. Although the face plate using a fluorescent 
substance without conductivity was also produced, and some brightness fall was seen by 
electrification, the effectiveness of the current control at the time of discharge suited 
similarly. 

[0162] Alignment was carried out and the rear plate and the face plate were sealed so that 
an electron emission component and a RGB fluorescent substance might counter. A face 
plate and rear plate spacing were set to 3mm, and impressed high-voltage Va;8kV. The 
line sequential drive scrolled by one-line 30microsec at TV rate, the discharge between a 
rear plate and a face plate detects measurement of an external circuit, and the luminescent 
spot of a fluorescent substance by CCD — the early stages of a drive - although observed 
an hour about 8 times /, large brightness degradation of a pixel was not accepted. When 
the metal back of the face plate made as an experiment for the comparison was not 
separated, large brightness degradation of a pixel was accepted along with wiring of the 
length based on discharge, and width. 
[0163] [Example 10] 

In this example, the multi-electron source of a rear plate is the S C E electron source by 
which matrix wiring was carried out. The line sequential drive of this electron source is 
carried out every 2556 elements of a common wiring unit. An emitting point is 

2556x480. 

[0164] On the other hand, the partial enlarged drawing of face plate structure is shown in 
drawing 23 . 

[0165] The ejection wiring 2303 of Ag was printed on the glass substrate 2301 which 
constitutes a face plate. The insulating black stripe 2305 was screen-stenciled. It 
considered as 100 micrometers of breadth, the backpitch of 282 micrometers, and the 
thickness of 10 micrometers. It is Ru02 as a high resistor. It printed (2302). Resistance 
was 750 micrometers in width of face of 100 micrometers, and die length, and was 100 M 
omega. 

[0166] Next, R, G, and B were applied to the shape of a matrix by 15-micrometer 
thickness between BS, and the fluorescent substance P22 for CRT was calcinated. Then, 
aluminum metal back was formed (2304). ((lOOOA aluminum is vapor-deposited) Acrylic 
resin is calcinated after formation by dipping.) A black stripe is met and laser beam 
machining separates aluminum film from the aluminum side. 
[0167] Next, the face plate of the purpose as shown in drawing 24 was obtained by 
dividing into two at right angles to a scan line. Drawing 24 is drawing on top of which 
the face plate and the rear plate were laid. That is, it is the face plate with which the metal 
back who is an accelerating electrode was separated in the shape of a stripe by the width 
of face corresponding to each electron emission component, 

[0168] It has arranged so that it may intersect perpendicularly (crossover), as the common 



wiring vOOl and v002 of a rear plate, and ~ and the metal back 2304 of aluminum by 
whom the face plate was separated were drawings. 

[0169] Wiring of a display panel is connected with the external electrical circuit through 
Dyn (n= 480) from Dxm (m= 2556) and Dy 1 from the terminal Dxl . It connects with 
Dyn from the terminal Dyl of a rear plate, and the output of a scanning circuit 2306 
scrolls and drives the common wiring vOOl and v002 by 30microsec of one line, and 
60Hz, respectively. 

[0170] A scanning circuit 2306 is explained. This circuit does not equip the interior with 
n switching elements, and each switching element chooses two output voltage Vs of 
direct current voltage supply or either of the Vsn(s) which is not illustrated, and connects 
it with the terminal Dyl of a display panel thru/or Dyn electrically. Based on the control 
signal Tscan with which the timing signal generating circuit 2607 outputs each switching 
element, an output is switched between binary [ of potentials Ys and Vns ]. 
[0171] Next, it explains using drawing 26 that the inputted picture signal flows. 
[0172] The inputted composite picture signal is divided into a luminance signal in three 
primary colors by the decoder and a horizontal, and a Vertical Synchronizing signal 
(HSYNC, VSYNC). In the timing signal generating circuit 2607, the various timing 
signals which synchronized with HSYNC and the VSYNC signal are generated. 
[0173] Image data (brightness data) is inputted into a shift register 2608. A shift register 
2608 is the control signal (shift clock) Tsft which is for carrying out serial/parallel 
conversion of the image data inputted serially, using one line of an image as a unit, and is 
inputted from said control circuit 2607. It bases and operates. The data for the image of 
one line (it is equivalent to the drive data for an electron emission component N 
component) changed into the parallel signal are outputted to a latch circuit 2609 as a 
parallel signal of Idl-Idn. 

[0174] A latch circuit 2609 is the control signal Tmry which is a store circuit for between 
need time amount to memorize the data for the image of one line, and is sent from a 
control circuit 2607. It follows and Idl-Idn are memorized to coincidence. The 
memorized data are outputted to the Pulse-Density-Modulation circuit 2610 as Fdl - Tdn. 
[0175] Although the pulse-width-modulation circuit 2610 generates the electrical- 
potential-difference pulse of fixed peak value according to said image data I'dl - Tdn, the 
circuit of the pulse width modulation which modulates the die length of the electrical- 
potential-difference pulse corresponding to the data inputted is used for it. 
[0176] The drive pulse which has the pulse length corresponding to picture signal 
reinforcement in the pulse-width-modulation circuit 2610 is outputted as r*dl - I"dn. An 
electrical-potential-difference pulse with wide width of face is more specifically 
outputted, so that the intensity level of image data is large, and the electrical-potential- 
difference pulse of 30 [musec] is outputted to 7.5 [V] and the highest brightness as peak 
value. Above-mentioned output signal I"dl - I"dn are impressed to the terminals Dyl- 
Dym of a display panel 101 . 

[0177] By the panel to which the voltage-output pulse was supplied, only the period 
according to the pulse width to which only the surface conduction mold emission 
component connected to the line which the scanning circuit chose was supplied emits an 
electron. 

[0178] Where high-voltage Va;5kV is impressed between a face plate and a rear plate, an 
electron is accelerated and a fluorescent substance emits light. A two-dimensional image 



is formed by scanning sequentially the line which a scanning circuit chooses. 
[0179] Although the discharge between a rear plate and a face plate was observed an hour 
about 3 times /by detecting measurement of an external circuit, and the luminescent spot 
of a fluorescent substance by CCD, component degradation by the side of a rear plate was 
not accepted. When ITO of the face plate made as an experiment for the comparison was 
not separated ( drawing 4 ), component degradation based on discharge was accepted 
along with wiring of width and length. 

[0180] moreover, R, G, and B which are arranged corresponding to one divided 
accelerating electrode — each component was not based on the existence of lighting of 
other components to the same input signal, but showed the fixed brightness value, for 
example, the condition of having given the indicated value of 240 to R — G and B — also 
when changing luminescence of each component, the brightness of R did not change. 
[0181] [Example 11] 

In this example, the same rear plate as an example 1 is used. 

[0182] On the other hand, as a face plate is shown in drawing 27 , the pitch of separation 
of the ITO film is changed and it separates into 230x5-micrometer pitch, and one side is 
bundled through a 100-M omega resistor (NiO film which carried out patterning (102)), 
and it enabled it to impress the high voltage. Moreover, it produced, without paying 
attention, especially concerning each precision of the above-mentioned high resistance 
film. 

[01 83] At this time, the resistance of a 100-M omega resistor had about 5% of variation. 
[0184] Next, it considered £is the face plate which carries out spreading baking of the 
fluorescent substance ZnS (Cu dope), and impresses the anode plate high voltage to a 
cold cathode multi-electron source (rear plate) on separated ITO. 

[0185] It has amended in the more desirable condition by controlling the drive conditions 
of the electron emission component which emits an electron for the difference of the 
property for every divided electrode field to each electrode field by this example. More 
specifically, it has amended so that the difference of a property may be lessened. With the 
difference of the property for every electrode field, it appears by the difference in the 
luminescence condition for every field etc. Control of the drive conditions of an electron 
emission component is realizable by controlling impression signal wave forms, such as 
applied voltage for example, to an electron emission component, and electrical-potential- 
difference impression time amount at the time of carrying out Pulse Density Modulation. 
[0186] In this example, since there were variation in resistance and about 5% of same 
variation when have arranged ROM27 1 1 which can set up a drive current value every 
five lines of the drive circuit of modulation wiring of a rear plate, and the whole surface 
was made to emit light after panel production and on these conditions and having been 
measured by CCD, when correction value was written in ROM and driven, brightness 
variation corresponding to a division electrode was able to be carried out within the 
measurement error. 

[0187] High-voltage Va;5kV was impressed to 2mm between the takeoff connection 103 
of drawing 27 , and the rear plate. The line sequential drive scrolled by one-line 
30microsec at TV rate. Although the discharge between a rear plate and a face plate was 
observed an hour about twice [ /] by detecting measurement of an external circuit, and the 
luminescent spot of a fluorescent substance by CCD, large degradation of the brightness 
of a pixel was not accepted. 



[0188] [Example 12] 

In this example, the rear plate which made reverse but vertical relation between scan 
wiring and signal wiring like the example 1 is used. On the other hand, as shown in 
drawing 1 , a face plate is printing and Ru02 which carried out patterning about an 
insulating black stripe at 230x3-micrometer pitch (1000 lines) to a glass substrate. The 
film (2.6-M omega resistor) is produced. 

[0189] Next, spreading baking of each color RGB fluorescent substance (P22) was 
periodically carried out between the separated black stripes. Laser beam machining was 
carried out every two along the after [ aluminum metal back formation ] BS top, and it 
considered as the color face plate with which aluminum metal back also dissociates and 
impresses the anode plate high voltage to the cold cathode multi-electron source (rear 
plate) mentioned later. That is, the metal back is the face plate by which separation 
arrangement was carried out by the width of face corresponding to three electron 
emission components of 1 -pixel RGB. 

[0190] It has arranged so that the separation metal back film of a face plate may intersect 
the common wiring vOOl and v002 of a rear plate, and — (rectangular cross). The top 
view of a rear plate is shown in drawing 28 . 

[0191] It has been arranged through the conductive frit glass (un-illustrating) which 
mixed electric-conduction material, such as a conductive filler or a metal, and the spacer 
2815 was calcinating 10 minutes or more at 400 degrees C thru/or 500 degrees C in 
atmospheric air, and it pasted up and it also made electric connection to sealing and the 
coincidence of the above-mentioned tight container by the face plate side on the direction 
wiring of a train at the rear plate side so that two or more metal backs might not be 
straddled on the separated metal back side. 

[0192] By the panel to which the line sequential drive scrolled by one-line SOmicrosec at 
TV rate, and the output pulse was supplied, only the period according to the pulse width 
to which only the surface conduction mold emission component connected to the line 
which the scanning circuit chose was supplied emits an electron. Where high-voltage 
Va;5kV is impressed between a face plate and a rear plate, an electron is accelerated, and 
a fluorescent substance emits light. A two-dimensional image is formed by scanning 
sequentially the line which a scanning circuit chooses. 

[0193] Although the discharge between a rear plate and a face plate was observed an hour 
about 3 times /by detecting measurement of an external circuit, and the luminescent spot 
of a fluorescent substance by CCD, large degradation of the brightness of a pixel was not 
accepted, moreover, R, G, and B which are arranged corresponding to one divided 
accelerating electrode — each component showed the fixed brightness value ** [ 
according to / the existence of lighting of other components ] to the same input signal, for 
example, the condition of having given the indicated value of 240 to R — G and B — also 
when changing luminescence of each component, the brightness of R did not change. 
[0194] Moreover, as a high resistor of the face plate made as an experiment for the 
comparison, it is Ru02. There was a case where the brightness difference for every metal 
back separated depending on the display image could check resistance visually although 
the property over discharge improved when the 5-M omega thing was produced. 
[0195] [Example 13] 

The configuration of the fundamental image formation equipment in connection with this 
example is the same as that of drawing 29 and drawing 30 , and showed the whole 



general-view Fig. to drawing 3 1 . The same sign is given to the same part as the part 
shown in drawing 29 and drawing 30 among drawing 31 . As for the manufacturing 
method of a spacer, the manufacturing method of the electron source of the image 
formation equipment concerning this invention shows the block diagram of a face plate to 
drawing 32 at drawing 34 at drawing 33 . 

[0196] Hereafter, the fundamental configuration and fundamental manufacturing method 
of image formation equipment concerning this invention are explained using drawing 32 , 
drawing 33 , and drawing 34 . Although the production process near a small number of 
electron emission component is expanded and shown since drawing 32 is simple, this 
example is an example of the image formation equipment which carried out passive- 
matrix arrangement of many surface conduction electron emission components. 
[0197] The component electrodes 6a and 6b are formed in the blue plate glass substrate 
of which process-a washing was done with offset printing. The metal component of the 
thick-film-paste ingredient used here is Pt in an MOD paste. It dries at 70 degrees C after 
printing for 10 minutes, and then this baking is performed. Burning temperature is 550 
degrees C and the peak holding time is about 8 minutes. The thickness after printing / 
baking was -0.3micrometer. 

[0198] Electrode wiring layer (signal side) 7a is formed with Process -b, next thick-film 
screen printing. NORITAKE Company Ag content thick-film-paste NP-4035CA was 
used for the paste ingredient. Burning temperature is 400 degrees C and is peak holding- 
time about 1 3 minutes. The thickness after printing / baking was -7micrometer. 
[0199] The layer insulation layer 14 is formed with Process -c, next thick-film screen 
printing. A paste ingredient mixes a glass binder by using PbO as a principal component. 
Burning temperature is 480 degrees C and the peak holding time is about 1 3 minutes. The 
thickness after printing / baking was -36micrometer. Moreover, an insulating layer 
usually performs printing and baking by a unit of 3 times, in order to secure the insulation 
between vertical layers. Since the film formed with thick film paste is usually porous 
film, it embeds a membranous porous condition by repeating multiple-times printing and 
baking, and secures insulation. 

[0200] An electrode wiring layer (scan side) 7b scan side wiring layer is formed with 
Process -d, next thick-film screen printing. NORITAKE Company Ag content thick-film- 
paste NP-4035CA was used for the paste ingredient. Burning temperature is 400 degrees 
C and the peak holding time is about 13 minutes. The thickness after printing / baking 
was - 1 1 micrometer. 

[0201] Matrix wiring is completed at the above process. 

[0202] The mask of the conductive thin film 3 1 of the electron emission component 
concerning a -e process process is a mask which has opening ranging over the component 
electrodes 6a and 6b, carries out Cr film of lOOnm of thickness deposition and patterning 
vacuum deposition with this mask, and carries out heating baking processing for 10 
minutes for organic [ Pd ] (ccp4230 Okuno Pharmaceuticals company make) at rotation 
spreading and 300 degrees C with a spinner on it. Moreover, the thickness of the 
conductive thin film 3 1 which consists of a particle which consists of Pd as a main 
element formed in this way is lOnm, and a surface-electrical-resistance value is 5x104. 
They were omega/**. 

[0203] Cr film and the conductive thin film 31 after baking are etched by acid etchant, 
and a desired pattern is formed. 



[0204] The spacer of this invention is produced at the f-th [ -] process. 
[0205] First, on the insulating substrate (height of 3.8mm, board thickness of 200 
micrometers, die length of 20mm) which consists of defecated soda lime glass, 0.5 
micrometers of silicon nitride films were formed as a Na block layer, and the nitride of 
Cr and aluminum was formed by the vacuum forming-membranes method on it. The 
nitride of Cr and aluminum used by this example formed membranes by carrying out the 
coincidence spatter of the target of Cr and aluminum to an argon in a nitrogen mixing 
ambient atmosphere using a sputtering system. By changing the power applied to each 
target, the presentation was adjusted and the optimal resistance was acquired. The 
substrate is grounded by the ground at the room temperature. For thickness, 200nm and 
specific resistance are [ the produced nitride of Cr and aluminum ] 2.4x105. It was 
1.2xl010-ohm] in omegacm [surface electrical resistance. Moreover, the temperature 
coefficient of resistance of this ingredient is -0.5%, and the thermal run away was not 
seen in Va=5kV. 

[0206] In order to continue and to ensure connection with the division anode electrode in 
the direction wiring of X in a rear plate, and a face plate, the contact electrode 12 which 
consists of aluminum is formed with the vacuum deposition method which used the 
mask. 

[0207] The height of the band-like contact electrode of the side [ plate /, i.e., connect with 
the direction wiring of X, / a side / rear ] is H*. = the height of the island-shape contact 
electrode of the side [ face plate /, i.e., connect with a division anode electrode, / a side / 
50 micrometers and ] was [ Lc =40micrometer and the pitch of H= 50 micrometers and 
width of face ] Pc=145micrometers (=(Px/2) = (Pa/2)). At this time, the width of face of 
the transparent electrode which constitutes the division anode electrode in a face plate is 
La=240micrometer, a pitch is Pa=290micrometer, and the conditions which do not 
produce electric-field nonuniformity which the variation in the luminescent spot 
nonpermissible [ with the conditions and island-shape contact electrode with which an 
island-shape contact electrode does not connect two or more division anode lines too 
hastily, or the band-like contact electrode by the side of a rear plate ] between 
components produces are satisfied. 

[0208] A conductive frit is applied to the g-th [ -] process on electrode wiring 7b, and 
temporary baking is performed. With the terpineol / Elvacite solution, the electric 
conduction frit agitated and mixed the mixed powder of a conductive filler and frit glass, 
produced it, and applied it with the dispenser. Although dispenser spreading conditions 
also changed with viscosity of an electric conduction fi'it, the discharge pressure of the 
conditions at the time of applying at a room temperature using a nozzle with an aperture 
of 175 micrometers was 2.0 kgf/cm2 and gap 150micrometer between nozzle-wiring, and 
spreading width of face was -150micrometer at this time. 

[0209] Temporary baking means the process which it vaporizes [ process ] and burns the 
vehicle component which consists of an organic solvent and a resin binder, is temperature 
lower than the softening temperature temperature of frit glass, and is calcinated in 
atmospheric air or nitrogen-g£is-atmosphere mind. 

[0210] A rear plate is connected with a spacer by calcinating 410 degrees C in 
atmospheric air or nitrogen-gas-atmosphere mind for 10 minutes, carrying out [ process / 
h-th / -] alignment using a non-illustrated **** fixture. 

[021 1] An outer frame 13 is arranged to the rear plate 1 and spacer 3 which are more than 



process-i, and were made and formed. At this time, frit glass is beforehand appHed to the 
joint of the rear plate 1 and an outer frame 13. Although a face plate 2 (a fluorescent 
screen 1 0 and the metal back are formed and constituted by the inside of a glass substrate 
8) is arranged through an outer frame 13, frit glass is beforehand applied to the joint of a 
face plate 2 and an outer frame 13, respectively. It seals by beginning and holding for 10 
minutes at 100 degrees C in atmospheric air, and carrying out the temperature up of what 
stuck the rear plate 1, the outer frame 13, and the face plate 2 to 300 degrees C after that, 
holding it at 300 degrees C for 1 hour, it carrying out a temperature up to 400 more 
degrees C, and calcinating it for 10 minutes. 

[0212] The face plate in drawing 34 has taken the configuration by which two or more 
division anode electrodes by which common connection was made through 1 00-M omega 
current-limiting resistance of the pressure membrane resistor which consists of ruthenium 
oxide (Ru02), borosilicate glass, etc. have been arranged, and the non-illustrated 
fluorescent screen has been arranged on it. By photolithography, width of face is carried 
out by La=240micrometer, and, as for the division anode electrode, patterning of the 
pitch is carried out by Pa=290micrometer. 

[0213] In addition, in the case of monochrome, a fluorescent screen consists only of a 
fluorescent substance, but in this example, a fluorescent substance adopts a stripe 
configuration, forms a black stripe by the arrangement which does not short-circuit a 
division anode electrode electrically previously, and uses what applied each color 
fluorescent substance to the gap section. As an ingredient of a black stripe, the ingredient 
which uses as a principal component the graphite used well is usually used. The approach 
of applying a fluorescent substance to a glass substrate 8 used slurry method. 
[0214] Moreover, the metal back was formed in the inside side of a fluorescent screen. 
The metal back performs data smoothing (usually called filming) of the inside side front 
face of a fluorescent screen after fluorescent screen production, and it is producing by 
carrying out vacuum deposition of the aluminum after that. Furthermore, the metal back 
who formed as poor film avoided the electric short circuit by irradiating Nb: YAG laser 
(532nm) and cutting it along with the black stripe formed between division anodes. At 
this time, divided metal back spacing was -SOmicrometer almost equally to transparent 
electrode spacing. 

[021 5] When performing the above-mentioned sealing, in the case of the color, sufficient 
alignment was performed in order to have to make each color fluorescent substance and 
an electron emission component correspond. 

[02 1 6] After exhausting the ambient atmosphere in the glassware completed as 
mentioned above with a vacuum pump through an exhaust pipe (not shown) and reaching 
sufficient degree of vacuum, an electrical potential difference is impressed between 
electrode 6a of the electron emission component 5, and 6b through the container outer 
edge child Dxol thru/or Doxm, Doyl, or Doyn, and the electron emission section 32 is 
formed by carrying out foaming processing of the conductive thin film 3 1 . Furthermore, 
from the exhaust pipe of a panel, toluene is introduced in a panel through a slow leak 
bulb, all the electron emission components 5 are driven under the ambient atmosphere of 
1.0xlO-5torr, and activation is performed. 

[0217] Next, it exhausts to the degree of vacuum of 1.0xl0-6torr extent, and welds by 
heating a non-illustrated exhaust pipe with a gas burner, and the closure of an envelope is 
performed. 



[021 8] In order to maintain the degree of vacuum after the closure finally, getter 
processing is performed by the high-frequency-heating method. 
[0219] Through the container outer edge child Dxl Dxm and Dyl thru/or Dyn, by 
impressing a scan signal and a modulating signal from a signal generation means by 
which it does not illustrate, respectively, electron emission can be carried out, the high 
voltage Va can be impressed to a transparent electrode through a secondary terminal Hv, 
an electron beam can be accelerated for each electron emission component, it can be 
made to be able to collide with a fluorescent screen 10 for it, and an image can be 
displayed on it by making light excite and emit in the image display device of this 
example completed as mentioned above. 

[0220] In the image formation equipment of this example, it could drive to stability by 
high- voltage Va=5.5kV, it was possible to have obtained a uniform and clear display 
image without distortion by high brightness, and even when discharge broke out between 
face-rear plates further, the image formation equipment of a high life without brightness 
degradation of a pixel has been produced. 
[0221] [Example 14] 

At this example, it is the same as that of an example 13 except process-f. 
[0222] The spacer of this invention is produced at the f-th [ -] process. 
[0223] First, on the insulating substrate (height of 3.8mm, board thickness of 200 
micrometers, die length of 20mm) which consists of defecated soda lime glass, 0.5 
micrometers of silicon nitride films were preferably formed as a Na block layer, and the 
nitride of Cr and aluminum was formed by the vacuum forming-membranes method on it. 
The nitride of Cr and aluminum used by this example formed membranes by carrying out 
the coincidence spatter of the target of Cr and aluminum to an argon in a nitrogen mixing 
ambient atmosphere using a sputtering system. By changing the power applied to each 
target, the presentation was adjusted and the optimal resistance was acquired. The 
substrate is grounded by the ground at the room temperature. For thickness, 200nm and 
specific resistance are [ the produced nitride of Cr and aluminum ] 2.4x105. It was 
1.2x1 01 0-ohm] in omegacm [surface electrical resistance. Moreover, the temperature 
coefficient of resistance of this ingredient is -0.5%, and the thermal run away was not 
seen in Va=5kV. 

[0224] In order to continue and to ensure connection with the division anode electrode in 
the direction wiring of X in a rear plate, and a face plate, the contact electrode 12 which 
consists of aluminum is formed with the vacuum deposition method which used the 
mask. 

[0225] The height of the near island-shape contact electrode which connects with a 
division anode electrode the height of the band-like contact electrode of the side [ plate /, 
i.e., connect with the direction wiring of X, / a side / rear ] an H* =50micrometer and face 
plate side was [ Lc =40micrometer and the pitch of H= 50 micrometers and width of face 
] Pc ==290micrometers (=Px= (Pa/5)). At this time, the width of face of the electrode 
which constitutes the division anode electrode in a face plate is La=1400micrometer, a 
pitch is Pa=1450micrometer, and the conditions which electric-field nonuniformity which 
the variation in the luminescent spot produces between components with the conditions 
and island-shape contact electrode with which an island-shape contact electrode does not 
connect two or more division anode lines too hastily, or the band-like contact electrode 
by the side of a rear plate does not produce are satisfied. 



[0226] In the case of monochrome, the fluorescent screen in a face plate consists only of 
a fluorescent substance, but in this example, a fluorescent substance adopts a stripe 
configuration, forms pitch 1450micrometer and an insulating black stripe with a width of 
face of 50 micrometers previously, and uses what applied each color fluorescent 
substance to the gap section. The approach of applying a fluorescent substance to a glass 
substrate 8 used slurry method. Moreover, 20-M omega current-limiting resistance of the 
pressure membrane resistor which consists of ruthenium oxide (Ru02), borosilicate glass, 
etc. has been arranged, and the metal back was formed further. The metal back performs 
data smoothing (usually called filming) of the inside side front face of a fluorescent 
screen after fluorescent screen production, and it is producing by carrying out vacuum 
deposition of the aluminum after that. Furthermore, the metal back who formed as poor 
film avoided the electric short circuit by meeting a black stripe, irradiating Nb: YAG laser 
(532nm) and cutting it. At this time, divided metal back spacing was 50 micrometers. In 
this way, the division anode electrode which consists of only the metal backs (width-of- 
face La=1450micrometer and pitch Pa=1450micrometer) was formed, and the face plate 
made into common ejection was used through 20-M omega current-limiting resistance. 
[0227] After exhausting the ambient atmosphere in the glassware completed as 
mentioned above with a vacuum pump through an exhaust pipe and reaching sufficient 
degree of vacuum, foaming processing and activation are performed by the same 
technique as an example 1 . 

[0228] Next, after performing exhaust air and the closure, getter processing is performed 
by the high-frequency-heating method. 

[0229] Through the container outer edge child Dxl Dxm and Dyl thru/or Dyn, by 
impressing a scan signal and a modulating signal from a signal generation means by 
which it does not illustrate, respectively, electron emission can be carried out, the high 
voltage Va can be impressed to a transparent electrode through a secondary terminal Hv, 
an electron beam can be accelerated for each electron emission component, it can be 
made to be able to collide with a fluorescent screen 10 for it, and an image can be 
displayed on it by making light excite and emit in the image display device of this 
example completed as mentioned above. 

[0230] In the image formation equipment of this example, it could drive to stability by 
high-voltage Va=5.0kV, it was possible to have obtained a uniform and clear display 
image without distortion by high brightness, and even when discharge broke out between 
face-rear plates further, the image formation equipment of a high life without brightness 
degradation of a pixel has been produced. 
[023 1] [The example 1 of a comparison of an example 13] 

At this example of a comparison, it is a process. - It is the same as that of an example 12 
except f, g, and h. 

[0232] process-f — a sputtering system is used on the insulating substrate (height of 
3.8mm, board thickness of 200 micrometers, die length of 20mm) which consists of 
defecated soda lime glass first, and the nitride of Cr-aluminum is formed. 
[0233] Membranes were formed by carrying out the coincidence spatter of the target of 
Cr and aluminum to an argon in a nitrogen mixing ambient atmosphere. By changing the 
power applied to each target, the presentation was adjusted and the optimal resistance 
was acquired. The substrate is grounded by the ground at the room temperature. For 
thickness, specific resistance is [ the produced nitride of Cr and aluminum ] 2.4x105 at 



200nm. It was 1.2xl010-ohm] in omegacm [surface electrical resistance. 
[0234] In order to continue and to ensure connection with the division anode electrode in 
the direction wiring of X in a rear plate, and a face plate, the contact electrode 12 which 
consists of aluminum is formed with the vacuum deposition method which used the 
mask. The height of the near band-like contact electrode which connects with a division 
anode electrode the height of the band-like contact electrode of the side [ plate /, i.e., 
connect with the direction wiring of X, / a side / rear ] an H -SOmicrometer and face plate 
side was H= 200 micrometers. At this time. La =240micrometer and the pitch of the 
width of face of the division anode electrode in a face plate were the same as that of an 
example 13 at Pa =290micrometer. 

[0235] A conductive frit is applied to the g-th [ -] process on electrode wiring 7b, and 
temporary baking is performed. With the terpineol / Elvacite solution, the electric 
conduction frit agitated and mixed the mixed powder of a conductive filler and frit glass, 
produced it, and applied it with the dispenser. Although dispenser spreading conditions 
also changed with viscosity of an electric conduction frit, the discharge pressure of the 
conditions at the time of applying at a room temperature using a nozzle with an aperture 
of 175 micrometers was 2.0 kgf/cm2 and gap 1 50micrometer between nozzle-wiring, and 
spreading width of face was -l SOmicrometer at this time. 

[0236] Temporary baking means the process which it vaporizes [ process ] and bums the 
vehicle component which consists of an organic solvent and a resin binder, is temperature 
lower than the softening temperature temperature of frit glass, and is calcinated in 
atmospheric air or nitrogen-gas-atmosphere mind. 

[0237] A rear plate is connected with a spacer by calcinating 410 degrees C in 
atmospheric air or nitrogen-gas-atmosphere mind for 10 minutes, carrying out [ process / 
h-th / -] alignment using a non-illustrated **** fixture. As a result, two or more division 
anode lines have connected too hastily with the band-like contact electrode by the side of 
a face plate. Specifically short-circuiting 69 division anode lines, as compared with an 
example 1 2, capacitance and the amount of stored charge are converted from anode area, 
and have become about 100 times. 

[0238] An outer frame 13 is arranged to the rear plate 1 and spacer 3 which were formed 
as mentioned above. At this time, frit glass is beforehand applied to the joint of the rear 
plate 1 and an outer frame 13. Although a face plate 2 (a fluorescent screen 10 and the 
metal back are formed and constituted by the inside of a glass substrate 8) is arranged 
through an outer frame 13, frit glass is beforehand applied to the joint of a face plate 2 
and an outer frame 13, respectively. It seals by beginning and holding for 10 minutes at 
100 degrees C in atmospheric air, and carrying out the temperature up of what stuck the 
rear plate 1 , the outer frame 1 3, and the face plate 2 to 300 degrees C after that, holding it 
at 300 degrees C for 1 hour, it carrying out a temperature up to 400 more degrees C, and 
calcinating it for 1 0 minutes. 

[0239] After exhausting the ambient atmosphere in the glassware completed as 
mentioned above with a vacuum pump through an exhaust pipe and reaching sufficient 
degree of vacuum, foaming processing and activation are performed by the same 
technique as an example 13. Next, after performing exhaust air and the closure, getter 
processing is performed by the high-frequency-heating method. 
[0240] In the image display device completed as mentioned above, the image was 
displayed by making an electron beam collide with a fluorescent screen, and making it 



excite and emit light like an example 13. 

[0241] In the image formation equipment of this example of a comparison, since the 
component destruction by discharge was observed when the high voltage Va was raised 
to 5.2kV, when Va was lowered to 4.0kV and the image was evaluated, brightness was 
low and a color expression did not have it, either. [ enough ] Moreover, an image was not 
able to perform turbulence and the stable display within several minutes. 
[0242] In the image formation equipment of this example of a comparison, it was 
difficult to observe the component destruction by discharge between face-rear plates, and 
to produce high brightness and the image formation equipment of a high life. 
[0243] [Example 15] 

This example is an example of the image formation equipment which used the field 
emission mold electron emission component (FE) of the Spindt mold as an electron 
emission component. Production of the Spindt mold FE used what was used in the 
example 6. -2000 piece was made into 1 pixel for the electron emission component, and 
the source of cathode side [ 1 000x500 elements ] electron emission was prepared, and it 
considered as the rear plate. About the face plate and the spacer, the same thing as an 
example 12 was used. 

[0244] Impressing the electrical potential difference of Va=600V between the face plate 
and the rear plate, the rear plate realized the drive and the flat-surface display for the need 
pixel on the selection target with cathode wiring and a gate electrode. 
[0245] In the image formation equipment of this example, it could drive to stability by 
high-voltage Va=600V, it was possible to have obtained a uniform and clear display 
image without distortion by high brightness, and even when discharge broke out between 
face-rear plates further, the image formation equipment of a high life with which a 
component especially a gate electrode, and Mo cathode point are not destroyed has been 
produced. 

[0246] [The example 2 of a comparison] 

In this example of a comparison, it is the example of the image formation equipment to 
the example 1 5 which used the field emission mold electron emission component (FE) of 
the Spindt mold as an electron emission component. About a spacer, it is the same as that 
of the example 1 of a comparison. 

[0247] In the image formation equipment of this example of a comparison, degradation 
by discharge of the component destruction by discharge between face-rear plates 
especially a gate electrode, and Mo cathode point was remarkable, and it was difficult to 
see 20 pixels from which brightness specifically became 50% or less by discharge, and to 
produce high brightness and the image formation equipment of a high life. 
[0248] In the image formation equipment of this example, it could drive to stability by 
high-voltage Va=600V, it was possible to have obtained a uniform and clear display 
image without distortion by high brightness, and even when discharge broke out between 
face-rear plates further, the image formation equipment of a high life with which a 
component especially a gate electrode, and Mo cathode point are not destroyed has been 
produced. 

[0249] [Example 16] 

In this example, the spacer of the above-mentioned example of a comparison is used. 
[0250] It applies combining a conductive frit and an insulating frit on face plate division 
electrode wiring (how to combine is explained later), and temporary baking is carried out 



to the g-th [ -] process. 

[025 1] The method of the combination of the conductive frit of this example and an 
insulating frit is explained to drawing 36 . 

[0252] Drawing 36 is a face plate after temporary baking, and the extension mimetic 
diagram for a joint of a spacer. As for 3601, the contact electrode 3602 is formed with the 
spacer. The one metal back 3605 and electrical installation are made by the conductive 
frit 3603, and other metal backs are insulated by the insulating frit 3604. Since good 
contact is made, the function of electrification prevention serves as a contact electrode by 
the side of a face plate with the fully committed configuration. Moreover, it insulates 
between the divided metal backs and there were not a case where each capacity does not 
arrange a spacer, either, and change. Since it is easy, the fluorescent substance on a face 
plate, the black stripe, etc. have been omitted. 

[0253] A face plate is connected with a spacer by calcinating 410 degrees C in 
atmospheric air or nitrogen-gas-atmosphere mind for 10 minutes, carrying out [ process / 
h-th / -] alignment using a non-illustrated **** fixture. It seals like an example 13 and 
Process i after that. 

[0254] When driven as well as other examples in the image display device of this 
example completed as mentioned above, it could drive to stability by high-voltage 
Va=8kV, it was possible to have obtained a uniform and clear display image without 
distortion by high brightness, and even when discharge broke out between face-rear 
plates further, the image formation equipment of a high life without brightness 
degradation of a pixel has been produced. 
[0255] [Example 17] 

In this example, the display whose screen size (field in which the fluorescent substance 
was formed) is 14 inches of vertical angles was created like the example 6, using a field 
emission mold electron emission component as an electron emission component. The 
image formation equipment created by this example is explained below using drawing 1 , 
drawing 25 , and 37 and 38. 

[0256] With the image formation equipment of this example, the spacer for atmospheric 
pressure-proof support has been arranged between the face plate in which the fluorescent 
substance was formed, and the rear plate which carried out array formation of the field 
emission mold electron emission component of the Spindt mold at the shape of a matrix. 
[0257] The mimetic diagram of the face plate of this example is the same as drawing 1 . 
[0258] Drawing 25 is the partial cross-section perspective view [-izing / the image 
formation equipment created by this example / the perspective view / the ** type ]. In 
drawing 25 , the spacer is excluded for explanation. 

[0259] Drawing 37 is the cathode wiring 2512 of the image formation equipment of this 
example, and a parallel cross section. 

[0260] Drawing 38 is the mimetic diagram of the rear plate of the image formation 
equipment of this example, and shows the condition that the spacer 2540 was fixed. 
[0261] In drawing 1 , 101 is a division anode electrode which consists of ITO in which 
the fluorescent substance was laid, and 102 is a secondary terminal with which the lOO-M 
omega high resistance film (NiO film) and 105 are drawn by the common electrode, and 
103 is drawn by the exterior of image formation equipment. 

[0262] In drawing 25 , although it is the emitter chip with which cathode wiring (signal 
wiring: the direction of Y) and 25 1 8 consist in the rear plate with which 25 1 0 consists of 



glass, and 2512, and gate wiring (scan wiring: the direction of X) and 2514 consist of Mo 
in an insulating layer and 25 16 and being simplified and illustrated in drawing 37 and 38, 
about 300 emitter chips are formed in each intersection of gate wiring and cathode 
wiring. The emitter group of each intersection supports the fluorescent substance of each 
color formed on the face plate, respectively. The anode electrode with which, as for 101, 
the fluorescent substance (R, G, B) in three primary colors with which conductivity was 
given was laid, respectively, and 2520 are an insulating layer and a face plate with which 
2522 consists of glass. In this example, as shown in drawing 25 , gate wiring (scan 
wiring: the direction of X) and the direction of the divided anode electrode 101 (the 
direction of Y) intersect perpendicularly. 

[0263] Moreover, as shown in drawing 37 and 38, with the image formation equipment of 
this example, the plate-like spacer 2540 is arranged in the direction of X. That is, between 
the cathode wiring 2512 and between the divided anode electrodes 101 were straddled, 
and the spacer 2540 is arranged. 

[0264] The spacer 2540 used by this example uses the insulating spacer which carried out 
the coat of the film of polyimide for the front face of the glass plate which deleted the 
comer and carried out configuration processing so that the acute angle part which may 
induce discharge might not be made, as shown in drawing 37 and 38. The face plate of an 
insulating spacer and the height of the direction between rear plates are 1mm, and X lay 
length was set to 4mm. This spacer is arranged between gate wiring, as shown in drawing 
38 , and it arranges in the shape of zigzag over the whole surface in image formation 
equipment. 

[0265] The manufacture approach of the image formation equipment of this example is 
described below. 

[0266] The fluorescent substance with which conductivity in three primary colors (Red, 
Green, Blue) was given on the ITO electrode divided into 100-micrometer pitch using the 
photolithography method like the example 1 was formed in the face plate of this example, 
respectively (101). 

[0267] On the other hand, the rear plate side formed about 300 emitter-chips in each 
intersection of gate wiring and cathode wiring using the photolithography method like the 
example 6. In addition, the pitch between gate wiring was set to 300 micrometers, and the 
pitch between cathode wiring was formed by 100 micrometers. 

[0268] Next, between the gate wiring 25 16, it fixed to the rear plate side by the frit whose 
above-mentioned insulating spacer is not illustrated, and the frit was further applied and 
temporary calcinated also to the fixed part by the side of the face plate of an insulating 
spacer (it is heating removal about the organic substance contained in a frit). 
[0269] And the frame part material (un-illustrating) by which the frit which already 
carried out temporary baking has been arranged at the periphery section of the rear plate 
which fixed the spacer was laid. 

[0270] Next, it positioned so that the anode electrode 101 with which it was divided on 
the created face plate which was made above, and the cathode wiring 2512 on a rear plate 
might become parallel, and sealing by the frit was performed by heating and cooling, 
pressurizing in a face plate and the spacing direction between rear plates in a high 
vacuum, and the image formation equipment with which the interior was maintained by 
the high vacuum was created. 

[0271] Thus, although the non-illustrated drive circuit was connected to the image 
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formation equipment using the created field emission mold electron emission component, 
the high voltage of 3kV was impressed to the anode electrode and the electron emission 
component was driven, luminescence believed to be discharge was not checked. 
[0272] In addition, in this example, although the example using a plate-like thing was 
shown as an insulating spacer, destruction of luminescence believed to be discharge also 
with the image formation equipment which has arranged the spacer so that it may not 
straddle between cathode wiring and anode inter-electrode, and an electron emission 
component etc. was not checked using the insulating spacer of the shape of a well-known 
rod (fiber) which has the diameter of an anode electrode or under cathode wiring spacing. 
[0273] The example which used as the electrode of an electron emission component and 
the electrode by the side of the substrate with which wiring for an electron emission 
component was prepared in the electron emission component as an example of a 
configuration of the electron emission equipment which prepared the electron emission 
component, and was made the configuration which divides the electrode which counters 
this substrate was shpwa This invention is applicable to various configurations which 
impress an electrical potential difference. Moreover, it can be suitably adopted as the 
display of a monotonous opposed type, for example. Moreover, the high voltage 
impressed to inter-electrode [ which counters ] is [ as opposed to / especially / the 
configuration to which DC electrical potential difference or the electrical potential 
difference near DC (the voltage variation by some modulation is included) is impressed ] 
effective. 
[0274] 

[Effect of the Invention] As stated above, in this invention, the effect of discharge 
between two poles can be controlled. Speaking more concretely, being able to make 
electrostatic capacity between two poles small substantially. 
[0275] More specifically the amount of discharge in the case of discharge can be 
lessened, and the effect on the electron emission component by discharge can be eased as 
electron emission equipment as electrical-potential-difference impression equipment, and 
good endurance and reinforcement can be realized. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing an example of the face plate used for the electron 
emission equipment of this invention. 

[Drawing 21 They are drawing 1 and the top view showing the condition of having 
applied the fluorescent substance in the face plate of drawing 5 . 

[Drawing 3] It is the top view showing an example of the rear plate used for the electron 
emission equipment of this invention. 

[Drawing 4] It is the top view showing the face plate of the conventional example 
(example of a comparison). 

[Drawing 51 It is the modification of the face plate of drawing 1 . 

[Drawing 61 It is the sectional view showing the example (some rear plates) of cold 

cathode arrays other than a surface type electron emission component. 



rPrawing 71 It is a representative circuit schematic for explaining actuation of 
conventional electron emission equipment. 

[Drawing 81 It is a representative circuit schematic for explaining actuation of the 
electron emission equipment of this invention. 

rOrawing 91 It is a representative circuit schematic for explaining actuation of 

conventional electron emission equipment. 

[Drawing 10] It is a representative circuit schematic for explaining actuation of the 
electron emission equipment of this invention. 

[Drawing 1 11 It is drawing showing another example of the face plate of this invention. 
[Drawing 121 It is the conceptual diagram of a surface type electron emission component. 
[Drawing 131 It is drawing showing the making process of a surface conduction mold 
emission component. 

[Drawing 14] It is drawing showing the example of electrical-potential-difference 
impression at a foaming process. 

[Drawing 151 It is the top view showing the example of the face plate at the time of 
providing aluminum metal back. 

[Drawing 16] It is the top view and sectional view showing another example of the face 
plate of drawing 15 . 

[Drawing 1 71 It is drawing showing the example of a type of the flat-surface display on 
which this invention is applied. 

[Drawing 18] It is drawing showing the configuration of a fluorescent screen. 
[Drawing 19] It is the conceptual diagram showing electron emission equipment. 
[Drawing 20] It is the top view of the face plate in the example 8 of this invention. 
[Drawing 21] It is the top view of the face plate in the example 9 of this invention. 
[Drawing 22] It is the sectional view of the face plate in the example 9 of this invention. 
[Drawing 231 It is the enlarged drawing of the face plate in the example 10 of this 
invention, 

[Drawing 24] It is the top view of the face plate in the example 10 of this invention. 
[Drawing 251 It is the outline block diagram of the image formation equipment in the 
example 17 of this invention. 

[Drawing 26] It is the top view of the face plate in the example 1 0 of this invention. 
[Drawing 27] It is the top view of the face plate in the example 1 1 of this invention. 
[Drawing 28] It is the top view of a rear plate. 

[Drawing 29] It is the outline block diagram showing an example of the image formation 
equipment of this invention. 

[Drawing 301 It is the sectional view showing an example of the image formation 
equipment of this invention. 

[Drawing 311 It is the block diagram of the image formation equipment concerning the 
example 1 3 of this invention. 

[Drawing 32] It is the process Fig. of the electron source of the image formation 
equipment concerning the example 13 of this invention. 

[Drawing 33] It is the process Fig. of the spacer concerning the example 13 of this 
invention. 

[Drawing 341 It is the block diagram of the face plate concerning the examples 13 and 14 
of this invention. 

[Drawing 351 It is the process Fig. of the spacer concerning the example of a comparison 



of this invention. 

rPrawing 361 It is the process Fig. of the spacer concerning the example 1 5 of this 
invention. 

FDrawing 371 It is the sectional view of the image formation equipment of the example 
1 7 of this invention. 

rDrawing 381 It is the top view of the rear plate of the example 1 7 of this invention, 
[Description of Notations] 

1 Electron Source Substrate (Rear Plate) 

2 Anode Plate Substrate (Face Plate) 

3 Spacer 

4 Glass Substrate 

5 Electron Emission Component 
6a, 6b Component electrode 

7a Wiring electrode (scan electrode) 
7b Wiring electrode (signal electrode) 

8 Substrate 

9 Transparent Electrode 

10 Fluorescent Substance 

1 1 Antistatic Film 

1 2 Contact Electrode 

1 3 Outer Frame 

14 Layer Insulation Layer 

31 Conductive Thin Film 

32 Electron Emission Section 
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[0 0 3 0] ^nmt^-n-Lzmi (Dsmtm2(Dmi& 

fszm^^m-zitti^T'^^j^oiz-t^mm^t^mr^ 

mz^ BijiB5J|iJL/j:«®<!:iijlB3£fSgB*J^«MWlcJ««t 
LT. B5f3»»JL/cS«i*i«3&itgWlcS31l*3iir#Sro 

ro3-sro— •Drosffiro3^icmMWitffiJSS-rsro*'«s$ L 

tit. ii(omm.m'^^mmLtc[,^f^^nmi,Tm^m 



(5) 



ItSfmS 1 99 682^ 



[00 3 1] sfcs ^'m^mmr^rzibo^mmmt. m 

[0 0 3 2] aUajCOmi <D»*gi:m2(D»*g<DP^ 

iJ§5«9J*nfcmffi©(^fl)2^ut±a5fiffiic$fc«« 

wr«m 1 rogg«,i:s m2tD!»ffii4^^LTJ5yfiijiB« 
fiitBuiam 1 (o&^t^^umzmur^m2<DS^i(it 

^•fttTfcy. BufB2oJ.;<jia)iiffio)^ti^'n<l:mae«) 
nrfc y . m 2 <7)3isi4«m i <omm\tJ: ") tigt^ j: ^ 

[00 3 3] ai}fB3£f#g|5«3b^m 1 0)^1:14^ Sf^m 1 

mzt^'m 2 co«;iitt^wr 2 ©sj^^&isit^i^fig 

«i*a»ic-r«rca&<7)m2<7)gpwcj:rjT. ^wufcis 
asf*M2©sim^wrsm2ogi5«:&i8tF^UT 

[0 0 3 4] $fc. ±SBa>mi (0St6<!:m2(0S«a)rj 
»*s lulB^tiJ? n/c:ffiffi©F«3<D 2 OU±<7)mfi§lC$ /eft's 
^■r^m 1 Wg|5*t<!:s ll2<D©S1t:&WLTfcyBiJiB11 

ffitSiiiBm 1 ©si5«t^^mwici$ji-r*m2<Dgwi: 

«^LTfc»J, l5IB2^J.X±©®ffi©F«gro-g|5ttiJI3m 

2 <Dmi\tm.%.m\.z.mm.-^t\. SuIb 2 oJw±<DSffi(^ ^ 

%<Jm') <!:ti|iJiBm2(DHIJ**l4SMWl::*ftSiS*nT*5 

[0 0 3 5] fijiasj^gpwjb^s 1 ro©mi4^^-r^m 1 



2ojj(±©mffit=$/'c!b^-3Tat+«i^tc». mm!§m& 
iBi«-a»icf ^fc46<Dm2a?gij«irj:oT. ^wurc^ 

<Dmffi<!:»*SftliLTi3a-rni#J:l\ Ctilc<fcUm2(^) 

[0 0 3 6] sfc. ±iBm 1 <D«m^*t-^m 1 wsp 
«v m2©#®^4*^r«m2^og|J«:&«l^5SflB^^c 

i4«-=»-r*a5*i<DSi5»fii* 1 0-1*^61 o-2nicu 
s 1 to«m^wr^gi5«<73Ssjafit« 1 08 1 0 

[0 0 3 7] $rc. ±i3#«^tciitt«wiii4^wr« 

[0 0 3 8] Sfc, ±a©*«l!aiJ:^l>Ts ®lfB»*JL 

fc1Hi#tc En j!)pgflE<)^§S:^7?n^ J: •? tc U T t> J: t\ 

[0 0 3 9] ±M.(r>%^mz-Si\.-^T. ^^SJirn/j: 

02 1<DJ:-5(::»Jn{*^iSlt/-w±tc»SiJ*nfcttffi 
$l9(t%S!|S±(cSEEnj!iD#IS:^ L < 

[0 0 4 0] ^fc. JilBSIgB^lctet^T, SfJiBH^ttai 



(6) 



f^^ms 1 99 68 2^ 



[0 04 1] S/c. ilSS^B^lCfct^T. Bij!BSttn;<*(0 
ffitafilliv 1 0 knjb^S 1 GO^F^T'S^fcy. 1 0 k 

[0 0 4 2] JblBSflB^lcfcL^T. B5fHli?»a 

iin*n«iin5isffi«v. »tiJ;*nfc-o(DSffi(ciRiitT 

R^O. 004XV/ (nx I e) 
[0 0 4 3] $fc. ±IBS^B^^Cfct^T^ BijfBm^tttiJ 

[0 0 4 4] ^tc. :^mizmt>^mmm^m<D^m 
/c«?ic J: y BuiBiiiSiJKfiiese^iciasjs jKfig-r 5 c t ^ 

[0 0 4 5] CCT*. HutBai^mfi£SP**l*S^a3^Stlc 

[0 0 4 6] ccT. WitEmmmis.mni. SuiB^tij* 

[0 0 4 7] *rc. S5i3«tiJ*tifcSffit*. «ii«©J± 

IB^iiJS-nfc^^li. ^fe{*<7)fil«!:«l£05tt*]bM 6 : 9T- 
[0 0 4 8] 

So 

[0 0 4 9] 3|s:^lc«t>Stt?]SSiiJilHCD+gfiE 
[0 0 5 0] Bl7(d:(j!£3t$a!3a7S(tliSe(09ffils]E&$^ 

>-»t-lc J:S»m^3S I bl3b'«lg?EnJ!iDilffi*Si!iS-^ 

So ^Bgs«y7':/u-hffl!i©iaK«}fig («jg«tcs 

?CDi«^tCl*^^IEi!lCDWSMSm 1 ~ 5 Vol t SST' 
t^^li^-rSCtA^feSo 
[005 1] 2|s:flWl*E8<7)J:3tC7i-xyU'- hflJ 



[0 0 5 2] fa. «»j*n/citi!a<D7'y-K^^-rs:^ 

5 2 2 5 8 2 0-^tcF^.x.*nTt>S3b\ 
[0 0 5 3] @1 0ii@7. g|8(9»^R rtcti 

^■r«gPiJ*j:yi¥u<iBLrct.(OTs stR^rosutR 

So Simjcd;S®igl*c:(7)R sMiiSiS©®E3b'«:^*<«:y 
■r S^S c: i: i; S <!: #x s ns, 
[0 0 5 4] Jj(±lttii«Lfc«fe-5»c, *igB^T'»*liiffifc 

aii:3fia:*:<iit. 1 /"NIc-^'^-TScdT'. ±fB«EKTt 

[0 0 5 51 X. 5J#Jt/j:#Piffi<Dffi««!£i'-rLt,IPL 

««Sft S J: -5 fc^SiJ LT t J:t\ 
[0 0 5 6] -)®lcN(*:^*l^ig?a^l*:*:^i,^*\ N = 
2TtSW^?^fi*1/2ltT#^ Sfc^^iCJtlcm^il 
$<JfS»i5i«iBS-rs»lcJ: y-3SA-rsScl±Sll3Sa:*:fflt> 

mm^j: y >**s*i«m®ic3>tiR) Lfcis^ft^ i -ocom-^it 

mx I h y ^'X«{<:®^««K5iJ*nTt>S«^N 

= mx I ttTv 1ii]^C<!:lc5Jgi-rsa5«:ai\ ii^ 

[0 0 5 7] fc iiS-tf E1 1 ro^ilcl 0 0 O^^^IWI^iB 

Uj-rsj^-g-icj*. 0nc5^-r<fc^ic7i-x-?'u- h<D 

T'y-FTfeS I T0lifli^1~1 OOOlciJSiJU C 
©7'/- Rc«iiJ/'C^f->3S«y7'^U- hoOlg^iB (0 
3 : <5iJ;^tf> V 0 0 4JtJl^fil (M^Hm) ±(D 1 ~ 1 
0 0 0 cD»tlJjSlc34CB-r S <fc -5 lc{fiSSto-t± LT. IS! 1 



(7) 



!|ti*S3 1 99 68 2^ 



[0 0 5 8] am-^tltcy K±(D I TO 

1 0 1 itm-mm±imifrzmi&tn (H) i o 2^^>l 
Tttii^ffii ostcmtesn (ED . f&=F-m-^sWLm 

mm(o^m.tm^ 0 2«s:fiiffltiiimx±*w«Lt^ 

t\ 1 / 1 0 0 ~ 1 / 1 0 SftUt±»ntf 
[0 0 5 9] LAi^L^«'6g:&JK^L/j:7i-X:/'b- 

10 0 6 0] *fc7i-x:nx-f<o>7'y-K©»»ja 

aii^.1~4, 5~8, ■■■<DtSc.iiil^.<D-?ay<7mizTy- 
F*»8iJ LTJgfiS L^^i'M*'^^ < -r * C i: A!«aj«-5o 
[0061] Itlsyy- KOi*SiJ«IR?BE5iJlc3*UTia 
J: 5 tciBH Liii^4'lc5JtiJ<;5<i)!]tiS ««>S:l^:^6'!|S 
f+*i«Safc/)\ EI55^-rJ:-pVC$44&tC32S#t!:Tt>5aS 

[0062] 1000 m^mmm^'kmwKDm 

•N.1 0 ^ AtLTO. 1 ~1 0 0 0Mn6W$Lt\ at 
[0 0 6 3] —mznt)tlTl^^. M316{*lC 1 0 0 0:t 

v^fx hp-/*~2 0 0 o:t><fxha-h,mm<om-t 
^mma^ommmEEii^ i o k \/fmTmmmti^ i 

<fiJffla!)3S««BtV ^-flOl 0 k VTJDji-r«J:3l!:|ft|+ 

Lfcig^ic 1 0 k va^mm'mKT'omEE^T^ ^ k\/^ 

1 o<^»BSfr-5t. Sitli^-3<ffiilCckU< 1 0 ju A, 1 
OOMO. I^A, ^ 00 0MCl>1S:E<Om3f^t>i*:m 
A'^^tf 6tl«. »*i<i<DTffit± D C Wlc3ittl«S3il««jR 
?^ifiig^^:?^LTISI^3b<'5:t^^iS^^5StRT*^o 0. 1 M 
V a = 1 0 k VTt* 1 0 0 m Aa)«-3if*''3SlAU fifi 

at\ fie-3Tf4»D-r«ffitn;fii»*M»6*)tc:i4o. o i win 
~i oGfjjb^estRS-n^o 1 Mn~i ooMOjB«j:y 

[0 0 6 4] *fc. ft<!:*tf, T Vg®Ma)<}: ^TSlin^Q 
tll<7)g3?(CW2 5 6PglS*M±filTS5e:i:6^6>, -^-ODU 

[00651 25 6 |i§li-r^to-& 0 . 4 %©i|glca]^;5 



[0 0 6 6] ^$y»»j7^tlfcRlffi(cS}3x«««JL«a 

[0 0 6 71 mmmmmmzteiLT'j-yiitii^^ 

TTnSSffl^Tfi^A Vi:-r5<!:AV/Vi(«0. 004 

1 m^ts^'sMn^ntammmtf' i eoD^Av=Rxnx 

R=0. 0 0 4xV/(nXle) T'-^S«, 

jswa n (Dm'imit 2 ^ot- 

R^O. 0 0 2X V/ I eT»So 

Va = 10kVolt. I e = 5 ju AT'(*R^4Mni:^ 

5o ^tcmmcnti^ 3 T'&tHiR^ 2. 6 7MOT'^ 

[0 0 6 8] h 'j<7xmm^mm Lzm^f-^mm 

[0 0 6 9] 7*-6(c-flSWJ5:»mSi;©f^fiEfcfcL>T 
0. 4%©WS%||]l-r*©U:U-+f-hU5>-9"lf<0 

[0 0 7 01 7.^-'>t±<D^^mitmitim^mm(Dm 

fl)S®»ta*i«1 Ol2nJitTT**i:J:t\ 
tfcfc< 1 Ol1nJi(TT-*^Ctj!)W«L<. J:yfi»ln: 
[007 1] ®aRS±)K^iii^fKfi!6ilB<7)7.'^— y-icii 



(8) 



1^Wff^3 1 99682^ 



[0 0 7 2] Lftft^oT. l:t«tfiT:fI6^*«»^«i:<fcy:*: 

[0 0 7 3] T C R««- 1 %«^^«|!SJi:IS^fflt>/c^fe<2t^ 
T'X'^— tM cm2 ^rj:»>)©>S«li:^*^*5J:^0. 1 W 

<7>*fsfA^6. JBgll^ftM cm2 fefcyo. 1 W^iKjl 
^t^S®atJii<^filJ* 1 0 X V a 2nJ.X±TS;5>o r^fc 

[0 0 7 4] ±2ELrcJ:^lt$e)St4S*S±lcH5fiE*nfc 
Lfo — :^|gJl#:i 0 4?j->yx ha-AJi(±Tt*KlS 

1 02~1 O-'^V'^X hP— *6lC(*2. 0X1 0 
2~5. OX 1 03;>t-V'J^7. hP-/»T'»*C<!:3t)'«^^t 

»*LL^^BH*^6. ^liWJhllSOJtffittt* 1 0-5xVa 

2~1 07ncmT-«^t ^eicSSgfiiiiMJP© 

J:^JVf^Ll^mm^mm.•r^tcllb^z^t^ 2. 0x1 o-s 

XVa2~5. ox 1 06ncm<fr«O*i«at\ 

[0 0 7 5] mmm0S.^miztsif^m.^<DtimmEE\/ a 

©nff^srs. va = i k vosfem!:fct^T^*. mm 
mitm<Ditmfni 1 0 ~ 1 o7n c m*i«»* uu^fisBT- 

[0 0 7 6] S- 6 text's— y^lcti. T'y-K^SSt^SB 



[0 0 7 7] ^c:T% *«R«T't*»»J7'>'- KSffi»C$ 

ffi*«»6*Ile^ifS* -ti-^S d i:=&3S: < -r J: -5 ic LT t> J: 
[0 0 7 8] *^B^Tt*«SiJ7'y-K^8llC$/i: 

[0 0 7 9] filJ^^SaatfexAM 0-1-1 o-2nicts^ 

ist\rzi&iAmm\t. ^wiry- K«^i^lly^^:ot^T^ia*|^ 
m4ir^<Dmm6«]9s$g^i%xb-r^. Terete. 

[0 0 8 01 e(±©J:3ft«lfig©X'<— <t«. €-^j|iJ|!B 

[0081] E129. 0301*. :^mM<DX^-V-^m 

0 3 0 lis 02 9 lc*it:>-;i) A - A' Br®E"e»*o 
[0082] B] 2 9 (e^l^7^ 1 (d:%7iliSlg-r«% >J 
T'rU-h. 2(*RHlS«gT'«57x-X:rU'-h, 3 

«S?«(tBte?> 6 a 6 b «1i?SS(ailR? 5 IcSff 
^EPJlD-r«rc4i>CD«11. 7 a SI? 7 b (« 

^mss) »*x -^-n^nmsie a, 6b^zmfMitlTl^^ 

9tt;>«^f;U/^->^. 1 Ol*M)ttt:T^;5„ I2l3 0lcfcl,> 

T^t. 1 1 «x-^-+tic©m:&#;^, ^m^Jifar^ 
^mW}±m. 1 2j*®i 1 <!:7'y- Fmfii9st/y7'y 



(9) 
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c (*7i-Xrb-hffliJroS««tt^<Sa)i^. Pc it^ 
(Dl^-y^x La tiiJ|iJ7'y-Fttm*SfiEr*SW^ffi 
IIOilS. Pa l*?-<Dtf>y^T'»%, 'JTZfly-i^At 

u-h2fflijiciifej(iii7'j'y ^'^m^Lxy Ji-T.yi'- 

[0 0 8 3] 'jTzri'-bMi. ^mcomTWLtam'f-iii 
mw. 4 ±izm?>\^nTcm^mmmT3i^. sts 4 <»: lt 

isjisurcflr5x> wsr^xtts i 02 «ffliiur£;<f57. 

jS*ifi£fta, 7./\'>y^f-^SlcJ:y S i O 

[0 0 8 4] 03 1 «c:<D«lfi£<?Jfc«^to^iii<l!mfiK^M 

m=f-m<o^m^T^^o bib 12^1^1332 (c^^l^7^ @ 
2 9. msoizmLtzSniiLtmcssiiincitmig^ 03 
o^i:<^^L/-c^?^^:l^-<D^?^*^^UTt>■5o E3 2ic*s 
t>T3 1 i*ssmtt»is. 3 2tt^^«faigp-p»«„ mm 

5 0 OTj-V'JfX ^□-/^(D^HtOMJlCD^WttiSiiK^T- 
^^mi^^^lttf'V^^tK IflCPd. Pt. Ag. A 
n«Pd. Pts Ag. Au, Pd0^3!j«»SL<fflt^ 

sn^o s^iKiijsP3 21*. »mt-^ig3 1 (D-mzm 

[0085l®ffi6a, 6 b t LTt*. 

*4^ffll^«c:<i:3!)^T$^o cnti^jTllfN i . Cr. A 
u. Mo, W. P t, T i. A K Cu. Pd§(0&Jl 
sEtM*^#RtfPd. Ag. Au. Ru02v Pd-A 

SiWimW. I n2 O3 -Sn02 lfW)iB^»®{*aO=?K 
[0 0 8 61 ^^^»aJ^?5 03iB5iJlC-3t^T»*> m^<0 

i;? Y7^Ip]^c^^5lJtt^^:^3S^HSHLs li^TicBB^n^c^ia 



aic^iii^^treu iRii:?ij(cieT!rnfc«»(Dm'^i»!tsiK 

Jlt/ctJDT-^So X:&|RliB«ittffi7a. Y;?I^SB*Sm 
ffi7b^ltmSiSI©S6. 6PB'JS6, ::^/<-y^«««fflt^T 

©tjii!^. mm. nutm-Mman^o -^tc mmfimm 
1 4(*. is^x. ■b'^s.-y^^^M^mmm. (omm. 

a. x:&isii3j®7 a*^K^L/c»ffi4(7)lk®aEt^^*-gp 

ltp;ra<OJBttTmfi!tT*-n, ^ItlCx X^|£Di2S87a tY:^ 
[^S«i7b(D3SSSI!<91Efaig(d»7l^%J:3lc. ISHCx 

?n^o — Y:5lpliHI^7 blCli. Y:^|pllCiE5'JLfj: 

[0 0 8 7] ±iB«mictJt>Ttt. mm-^ h 'J^XlEiJi 
[0 0 8 81 ZL<0^imc, atyjlcKBLfc^SiCDffi^ffic 

[0 0 8 91 7i-X:rb-h2l*. aSSODaSlcy 

■S«;UM-y^9i:M«f*)11 0^:&ffMt/cl5i^S«5T^ 

U7':^U-hfflS1g4<!:I^«<0«IM!S)Sv mm^^ 

y;U-y^ua. 7./\°'V^S£^lcd:y S i 02 

[0 0 9 0] p<^^U/^y^9(i. mffiKT^T^Sfctt 
'J^^<fi^;i«/^:46^CY^IRISBSg7 blcJPff, X^^l^iBi® 
7 atcaiMlci3e*n«J:3, 7* h 'J V-^'^^-f-l:: 

Pa itmmi^mmiztsif^m^&L^xfxyst^mmmcD 

[009 1] 

Pa=n'Px (neN|n<100) 



(10) 
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1 0-6m^Pa - La ^1 0-4m 

mm-^n^o cot*. Ai>Hi?^*i'<Mj^»iii o^myt 

jS^tf*Ci:tf'T*-5o — *5-TVfflCRTlc 
^ ycommiz J: ^T^-'Jts^ 6 M3t<**«S-r ^ 1 5 

[0 0 9 2] 03 1 iCtet^T. i1-<*1 31*, U7':/U- 
Hatf7i-X:/U-h2tSJi*nT*5y, 
*JKfi£LTt^S„ ^«i1 3t«J7':/U-H Stf7x- 

Lc <Pa -La 

Pc ^Px ^Pa 
H«d 

H' «:d 

[0 0 9 7] C:CD^m±ra<7)S®»«iR St*, 

1 o8 n<R s< 1 oiin 

^«g5iaicii^L<iss*n*o ttt$xOTPfit*s ^I'JT' 

n, ±Pfil*X'>?—tK7)WffiB5ltS8b*3b'«IS466n«fiSEBlC 

[0 0 9 8] jx±€^3is-rntf, x'^— 

[0 0 9 9] 

[0 10 0] ll^s^?JTvT^■rElffi'^'XY^a^c5^^LTx:^l^ 



b-h2, i^i-fiil 3 :&*SfiK-r^«Hlct, -fillt 

■r«c<!:*i<T*«o x'^— 9-1 11*, m±is.s.-s.nt*) 

TZf[y~h^ <!:7x-X:?^U-h2P^0)S§g|d^B8i£|^ 
6^l\ -15. «?»aSR^5 3b>6fl!)SitliJ«^-t*lf|iB<7) 

[0 0 9 3] J-XTs *«f!aoX^--9-0f^fi^O-«lJ* 

[0 0 9 4] ^-r, 5Jt)tL/c;tj"^7.»«glcKS^«x6, 

JSWmffi^JKfiE-r^o •7x-7.:^U-hffl'J<DS«Sfl!!jS 
SWX^r-iKCglLTs 113 OlCjJlt-S^^^ffll^S 

[0 0 9 5] m— IC4P{5I^*7'^-<P«> hlcJ:oTtS 
• ■<D 

^ us J: -5 ftHWix^^HUSiJ-r «*f1=, 
. .<2) 
..<3> 

[0096] 

•••® 

[0 10 1] [SIfiSIJIJ 1 ] 

ill* V h ij -y xiBsg* nrc SEC m.=i-m mzum\z 

jgE-^S) T'^Sc E3C03 0 0l*Sm?]Bttb^^^^5^ 
■To il0m?jSt*^iiiB*imt!i<D1 0 0 0|g^ CLICKS 

l@:;»:ffiib;S'ns. %tU)j%(* i o o o x s o ot^s, 
[0 1 0 2] — 01 (t5^-rJ;3ic, 7x-7.yu- 

hl*, ;?7XgtfilC'^5iT' I TOK^mfi£Ufc», 2 3 
Ojimt:«y^ (lOOO^-O^) H:7* h'JV^^7 
-r -urnX'^n (10 1) U. >tffliJ« 1 0 0 MOCDSm 
ft (/<^-->-JfU/tN i Olg (10 2) ) ^itL.TM 
feTBSff^*? 1 0 3 3b^6BpJ!iDdiJl5« 

[0 1 0 3] :^lC02lcm-r<fe-5tC^gitL/c: I TO±lC 
ffiJtftZ n S (C u K-^ ^m.-^mm\^2 0 1,20 

[0 10 4] UT^yU- KOttiiiBSSv 0 0 1 , vOO 
2. " t^x-xyu-hCD I TO^StSaSl 0 1 tl* 



(11) #8^513 1 99 68 2^ 



VOOl, v00 2, •••v 5 0 0tt^gi5ligT-*y, 

wm±<D 1 0 0 0fli©^?t*l^^tcS?^l55ttur«Rli6 

[0 10 5] 01 a)7x-xyb-h<tll3<7)'J7'rU 
- hr^€-2mmlcL, ig^ff V a : 5 k V^EflflD Lfco 
SilliS;^:llEB(iT V U- KT' 1 ^'T V 3 0 iu s e c T'T.-? 

^ai;s3^i*©s,'S«c c Dicj: y«ai-r«c tic,*: y 

mi*iS46 enJ&A^ -3 /to iblS©fci6i3S{'P L /c7 1 - X 
7L/-h©l TO*i^J5IU*t^ (1114) Ji^li«if> «£D 

[0 10 6] E4lCfct^T40 1 » I TOU. 4 0 3»* 

[0 1 0 71 JXTs *«R3mffifflLfca®e5ll! (SC 

E) ll?»tf±5^^•^co^,^Ti(^B^f rai 2j*, *58bb 
■rtii3C0T?»y. 01 2 (a) f*3F®ia. 012 (b) 

liBrffiElTfe^o 01 2^Ct5t^T3 1 1 itmm. 3 1 2 

<£: 3 1 3(^^?€«i. 3 1 ^\tmmitmm. 3^ 5^tm 
[0 1 0 81 si&3 1 1 tLTtt, 53e:«r^x, Ham 

'yXizT./^y^TmK^^JBmLtcS i O2 ^mMLtc 
^^ffit^5c:<!:*^T*«o W|p)-r-i.^?^S®3 12,3 

1 3©«**tLTt*s -mef^isimt^^n^mi^^zLtti^ 

c:nttflilJS.t#N i . Cr. Au. Mo> W. P 
t. TK AU Cu. PdSfW^SsKlMi^^StfP 
d, Ag. Aux Ru02x P d - A glftDSSaKft* 
&SSHb%l<!:«'^X§3!)-etgfi)6*nSEp»J»ft. I n2 
O3 - S n 02«Oi2W^ffi«:Stf ?K U 'J 3 

[0 1 0 93 s^wffip^PssL, m^mmmisw. m 

[0 110] is^^sffis^swii. mm(Dis,tnm. m^f 
•9p;><- i-ji^cDmmt-r^ctti^T-^^o m^-^m^ i 

2, 3 1 3(0mmdHt^ S)J5:tvyXhP-^3!)^Sa? 



f^rp^-h/KDSSHtf SCtft^-^**, fiSj, El 2 

3 14. HfSir^m^f-mnsts i 2. 3 1 scomicmmL 
[0 1 1 1 ] »m»IS3 1 4lcti. asf^^^sjcant 

(DAW* Li\ ^(Dmrna. m^mms 12, 3 1 s'x 
(OT.y'yzr-hi^i^-'j. fk=?fm3 1 2. 3 1 3ra©a 
fiifflst/^SEf 5 7 - ~ > <f^n^m^mm Lzm's.m 

«1 0;i->'J*'XhP-X*J:y5 0 0:t>'5^'XhP-/*<D 

1 o7n/nfl5<iT'fe«. ft*jRsi*. rn-fn^t. mt"^ 

wTfi#*'i I ©S^roffifiiR R = R s (I / t X 

[0 1 1 21 i»mi4-3iiS3 1 4««jfiE-r***mx p 

d. Ptx Rg. Ag> Au. Ti. I Cu. C 
r. Fe, Zps 5n. Ta. W» Pbl|(D^®. Pd 
Ox S n02 . I n2 03 s PbO. Sb2 O3 m<Om 
it'l^. H f B2 X Z r B2 V L a Be . C e Be x YB 
4x Gd B4 ^©iSfbte. T i C. ZrC. HfC. T 
a C> S i C. WCm(Dmit^. T i N, Z r N. H f 

[0 113] cuT-m^^mm^mint. ^stajsna^ 

t tTS««!3i«fBfiRUTt^««^t^ty) ^tr^Tl^ 

5„ ssfit^ofiist*. »*>yxhp-i**^eS[^?i-> 

■^-T-hP-AWeH, j(f$L<»ix 1 0?|->•^f7>^P- 
Z*/)^62007t->•5^7,^•P-Z*(7)®HT'aBSo 2|S 

[0 1 1 41 rmiL'f-: tofif. cn<fcy 

[0 1 1 51 L6>L**i«6. ^n-FnflD«S«JK85*'fc(D 

5e -3 t cDT-* rusi^a^siis 14 mm-mfsi 

?J (*TSSiifB. ttirtlSKg 1 9 8 6fp9^ 1 B« 



(12) 



!|$fff«3 1 9 9682^ 



[0 116] r2|s:i^T'«fii^tm-5t*»c»f-(7)ilg«« 
/£^^/■cl^2~3/JmigM3b^61 OnmiggSTilU ^ 
1 a t * liffiSjb^ 1 0 n m^jb^ 6 2 ~ 3 
nmfilg«T-«gl*-r«CilC-r*o fiLT* 

2 e»+~»SfllliSS<7)«^l* ^ 7. -S! - i: Pf 

-sc. J (1 9 s--^— >2 2~2 6?tS) ^^fm•r«<!:s m 
<oj:^*t<o7i6orc, ^ilJjiip^^a^il5}65i^'J)a© "S 

tSffi^yP-^'x-^ h" (1 98 1~1 9 86) Tl*^ li 
^<D±^-i (S) tfitJj:-?- 1 ~ 1 0 0 n ma)©ii<Dt>a) 
* 'mfti?'' (ultra fine partic 
I e) tv^X^ZitlzLTco f^iiimmfii^tifcJ: 
^■1 0 0~1 08fli< ei^<DJS?-<D*^ffi:t^3»tcft 

J ( mmtff- Sfitim^mv^j ±m& 

S) mWfk'fJ:*)mc'\^-^l^'i,(D. 
^-tmj'n^j (i5]S2^—:;»-i 2~i 3^Ta) ±ib 

[0 117] m^fiittbaSS 1 51*. 5»mtt^ll3 1 4(0 

»K3 1 4<7»KJi. mm. ^u^xfrn^r^mmy*- 
h p-AcD®H<Dfi^^l(o^Bffi14^a«^?3S«#ffi■r5^^t, 

3 1 4 let*, mmmfmmt'^^mr^ct't-cfs 

[0 118] ±)d!(Daia€^3^S?-»[jliiK?a}Sj]i:&^ 
[0 119] JitTs m^ 3*#!!HL:ft6^6S5i3?^<D- 

fi||^c•^^,^Ti^^B^■r«o 01 3ic*5t^Tt.> m^ iiz^^L 
fcSBtatm ugptfticiisi 1 2 ^c^^r ufc^-f-iiiRi— 

[0 12 0] 1 ) st53 1 1 ^wtm. mTic^umm^m 

J: y Jiffies e'J;^l#7 * h 'J v -5/^ 7 

-atB^ffll^TStS3 1 1 ±lCiS?-fi«3 12, 3 13 

■^m^it^ (Ell 3 (a) ) „ 
[0121] 2) |g^^@«i3 12.31 3^Wimz.mWL 



mt^o mm.^m^m\z\t. mv&a^mwm^ 1 4<7)« 

3 1 4^mfS,r^ (Ell 3 (b) ) o CCTI*. 

mmm(om^m%m^fTmmLrzi3\ mmitmms 1 4 
©fl5fiK^f4iinii:is6ti«t,o)T'«:<s Mmmmm. x 

[0 1 221 3) OrJg^T. 7*-5V^^XS«flfiro 

^:^m^mmr^, ^^11^3 12.31 3^1::. ^pia 

fiiic*g3i(os:<kUfcm?fi5(tiia5 5A''mfi)c*-n^ (m 3 
(c) ) „ jifl:7*-5>'5'"ic«fen«»tttt»S3 1 4 

BW£««fefiK3rn«o Kgi5ffl!b'«s!^-ttai8P3 1 5««ifigr 

iiffi7*-c>-:?"<0SS;"KffJ<0«iy«E11 4lc5^-ro 

[0 12 3] ms.}m\t. /\°;ux'»jfj3bw« Lt>o cn 
•r^Eii4 (a) {cfTsLrc^mt/iii'Xis.^m^mm-^ 

■S^ifl^S. »Ey\*iU7.«-6Pl)P-rSE11 4 (b) iC^^Lfc 
[0 1 2 4] El 4 (a) tcfcnt^T 1 Stf T 2t*iaE 
■5'PiB>~1 0 iUfX T2W. 1 0^-l'^Pfi)~1 0 0 

[0 12 5] 01 4 (b) teJSlt^T 1S^T2(4. E) 
1 4 (a) [CTjKLrcOt^mt-r^ZLtt'^T'^^o =#l 

•2?<D-»;g{i (ii^7:*-- = v-9'^roe-<7^jE) t*. m 
[0 12 6] mmyt-z>'fi&m(DfiS:7it. /noxrs 

[0 12 7] 4) y^- = >'9'^fi^?Lrcm=f-izitrsmt 

[0 12 8] SttfbXfit*. «lJ^(SfW^!t!&^cO#X^^ 



(13) 



Itf^SIa 1 99 682^ 



gS^I:;7kS^3S^ T'/U^-zWi. T'zUT^tKSi. ^hvSi. 
T-ym. 7i/-jk tiivt^>. 7.i\^t^>mm(nmm 

X rn/'C>35:ifCnH2n+2T-S*n«fiafQK<k*lgs 
•feVI-. ^^f^-ZUXf^yU'irhV. y^/UT'SV. X^Zl/T* 

S14^bxa<Di^7WS«, I f ijjtajmss l e 

[0 12 9] K^sifi^^<b^1!!a,l:tt. mtf-J^^^r 
-rh (t^tol*:SHOPG. P<5, GC^S^r^o HO 
P G itrnt^-klS-^fy -PT^V ©JSatSJgs P G \t^Sk 

fct,©. GC«lSafiiA'<2 0*>-J^Xhn-A.iejglC>5: 

^%l*m-r) T-ifey. 5 0 0:d->^^^l«P 

D-I.WT<7)®H .h-r 5 c: i: tfi J: y Lt\ 

[0 13 01 5) z.<r>i:.=ji^TM.-^mxm'bntdm=i-WL 

fiblR^^l*. S^fbxg*tT^ci:fi«»*H.\ c<DX8 

S§l^a)K:*3l*. 1~3X 1 0-7To r rWTftW^U 
<. *61C1 XI 0-8To r r Jj(TJb'«1tlC»* Lt>„ S 

nayt^COmm^mt. 8 0~2 0 0°CT-5^ 



[0 1 3 1 1 ^mitum^'n^rc'^kcomwimco^mn 

its ±l3e^<b5aSt*7l^<^S?HSi*8l^-r*©««»$ 
«ffl-r«iltic<fcy> »rfc«:]^ma6StM*jKS5{b^© 

[0 13 21 mmm2] 

^XS«g±lC«PS1±7'^ >'?7.h^-1'-?': BS (*-/1? 
>6 0%, 7K«r^XfiEi>4 0%^»»Lfct.©) ^X^' 
U->En8!lLfc (1 0 0 1 ) o ilBl 0 0 jwrn. t°u/9^2 
3 O/jm. J53^1 O/iimiLft. StfiifiH* 1 5 On/D 

[0 1 3 31 #6»!:B»Ct«:tUTRu02 *EP»JL 

rco atfitfililii 1 0 0 MmfiTT 7 5 0 M mT- 1 0 MflT' 
Sofc (1 0 0 2) . ^tCCRTfflS3tf*P2 2*R. 
Gx B^BSHUCXh^-ryttJCl 0/L»mJ51?^?Ps 
B^Lfco iBit^TA I ©y^';UA-;/'?^S6Lfc (10 0 
3) o 7''?'j;HS<7)«llg*7'>r'ytfy'i^T«^i 0 0 
o^y^Xba-ixCDA I «lBK-r«» A I fflijjb^ 

6 u— tfSDxicj: y A I is*»i8-r«c t(t J: y awoD 

[0 13 4] 2|s:«^^*^Sfi«>J 1 (O'JT^ly- h tUSfefilJ 

«^T■:5 /c <!: C 5, 2 ~ 5 EJ/^F^SSISaiJ* tlfc 

6^iii}g<T>:*:itii35:i^®^^bl*lg46 en-r, Alflg*»g|L 

^)!)'«i8466n/j:o XUS^WlC 1 ^'T V. 1 O^'TV. 1 

ft^oTc, (Ell 5ttc:<Db-+fMX0D«?«!|SSCSIWlC 
LtoLfctOTT-fe^o ) a{*WlCt*1 ^-O. 1 05-r 
>a)»ill^eETi*illg<D:^i|g*H)gSe<b«3S:6^on:6M 
0 0^'f>aJ1?»aHl!Eli:to/i:%*efb«« (WJSi6T««) 

[0 13 5] am9itLTn-z>rcA i «ijsiiu«:tv\'* 
[0 13 6] immms-i 

*iisfifi"m±sii 6 (a) . lai 6 (b) icmr^ko 

m^'i^■orzm^ 6^cfct^T1 1 ositm^w. i i oe 
ti^i-xyu- h^ts^r^^'^xsts. 1 1 07« 

^SA 

[0137] BS1101 <D^#l*A I tr-JU 110 2 



(14) 



ItM^Sa 1 9968 2^ 



1 1 0 2SS^«):&iRi6^6ST«Ci:lcJ:y. mutitc 
A I IS 1 1 0 7*^lt/j:, J^fiE^I ^-OSro^^WSI 
*^:^8I5» (9 0%W±) AM 0 0MnJ.x±T-»^»«5i 

U fc t <7) i: im; J: 3 iciBSSlc^ ^ 
|gm6^«^Ufcc ^^icT'y-K (A lfl)p<^/U/^<y 
^') 5JS8IA^JUSi^<Tt> «5ig)gWS)!)T-«5»A'<lieJ 

[0 13 8] mm\4] 

iC^Stt^^-y-J^Xh^-Cy ; BS (A-/1?V60%. 

KHai^^teS, ifSI OOjunriv tr-y^2 3 0 /i/m. Jl 
^1 OjumtUfco attrifiilil 5 0n/DT'*So iSffi 
Ja<*i: UT R u 02 «ep»J Lfco Smfltili 1 0 0 ^ m 
gTT 7 5 0 1 0 MOT?«o/5:„ :^?lc««tlJtfb«iS 

GREEN^^f* (ZnS> Cu doped I 
n2 O3 JSfiDx Jt}aiix~1 09Ocm) =£• 1 OMmJlT 

mm^±mizmm l /to wstt b s m(Dimmit r u o 

2 roaanfil 1 0 M O i: KIJS B S PaoDiiimi4Mi^<*»m~ 

3 0 0 Moe^M^ijJSfitT'^gi^nTi^^o Mmm 1 il^ 

Z n S ^mi^tcm-^it 1 0 12n c mOJJtStJaT-* U s 

-XZriy- h-^«i±T 1 ~ 1 0 0 MOiSJg<^>»«t*!«T-* 
[0 13 91 [||flfi«"J5] 

izmmmm^m^sy- bmtnim i o o k n/Diu:^^ 

Jz^lcS b« K-yLfc I n2 O3 TJKfiRLfco 

[0 14 0] mmmt <o^z>izx\'^'f:mizj'i^-- 
><fu mmm i tmm^^mitircry- k i o^fcy 

fl^atta* 1 0 O M n t Lfe^, «X y as LSPfC A g EpRiJIi 
ffil 0 3x m^W (^121/7^) ^JfJJiEs «lfiEL/c (0 
1) . fc/i:L*ll»(l<5im*7'y-KA^^it*fficJ5x%SU 

0 2J**L\ 

[0 14 1] mn&mMimi:mmj:m-Z''jyyiy-^t 



SilStt«E4ic^rit«iffl'^:^<g«fii I TO+t>y;UJ: 

e = 0 ~ 1 m AT-* t). DC 6pj0ffiff<7)WEPtTlc<fe« 
[0 14 2] [II1S&0IJ6] 
? (F E) *rat>fc„ 

[0 1 4 3] E6tc,T^-rJ:^lc, 'jy^u-h^m^t 
«*r5XSt57 0 7lC. ISffi)l7 0 6. 7't;U7;':^S 

i «m8i7 OK s i 02 itmmy o 2. y- hsi7 0 

3^)ll^)5«S-rSo m^T, K^-rX'^^XflcJcU 2 
Mm07t:*Bgitfc«, S i O2 JiO^StRWlC K^-TX 

mit^m^mm^. )^mm*i(OM o 7 0 4^(eii£^7^^ss 

l-tiiae (a) a)J;3*tg5g^LTl,^5o 
[0 14 4] C<7)«?fitaj^^-«~2 0 0 0f@%1S^ 
tUT 1000X50 0«>^ffiffliJia?ttaiiS*'J 7':^U 

[0 14 5] 7x-xyb-hx uyyu- KP^lce 0 
ssiTiiiRWiCig^siii^^iEiJi-r « c <!;T'¥S7=f 

U-^HilL/c, BBS©! TO*»tiJU«:6^ofc (0 

4) a:)yx-xy\y- h^ffli^fc/\°*;u*y- hms^ 

(01) O I T0»l>JLfc7i-X-rU-h*fflt>fc^ 
[0 14 6] [||flie<J7] 

*Sl^i«"J©7I-x:^^-h«3i^^:^t^T^'<5, 
0IJ 1 ti^ftiicfl'^xsfigtc I Tom^mm. 2 3 o 
kfy^ (1 5oo7-r>ij) ic^mu nm^t oom 
n«Daj3t«: (z-fj-vepffjicjty RUO2 

1) , 

[0 14 7] mzi^my^tc i To±<o»si3istc*eiait 

■:r'p':/^x\''y-<y^mL mz. ^stu/ci toxk 
^-ryi 0 i±ic#feRGBij3tf* (P2 2) ^mmt^ 
it^fljjstfsurco A I yt^iu/'\'y<pmmmB5±iziti-z> 

^EP)!)D-r^*^-7x-7.yu- htL/c (01) o 



(15) 



^nms 199 682^ 



[0 14 8] •JT'-I^L'-Hil SOOXSOOroSCE 

t-^r^m^WLtamj-t r g b mytwt^nf^r^ ^'?\zt^ 

[0 14 91 7x-7.:ru-ht'J7'yU-hi:<7)KIPil 
ttSmmtU^UffVa ; 8 k V:&EPSPLfc„ 
ib»*TVU-hT-1 ^-OS Qui s e cT'X-^P-yl/t 
/Co UT'yU-h. 7x-X3^U-hF^rofiS:miii1.g|3lEl 
K<^)-MSSlfffi3^«:<D*ijS«-C C D IC J: U «ltli-r * il t 

[0 15 0] [nasfjijs] 

[0 1 5 1 ] 02 0lc5^v-rJ:-5lc. 7x-;^yu- h«' 
5 7.S<fiJilC A g ©IX y ai LiBJg 3 Sfiff 1 0 3 *EPBiJ t 

Lfco 0 0 pm. «kf'>^2 8 2 /lim. IffliliiS O 

O/jm, «jtt:°<;/f^8 4 2p(m, 9*^1 Oium<!:L/c. IX 

•J its Lfm^9M4imtfi 3 o^^r- ltsss v i , v 2 s 
i^v3icffiis!tJ)Piii;iE/)Wten^d:^icLfc= 
^ntojftfiiffliii 0. iMntio. 3MOv 10. 4 

[0 1 5 2] 55i:l!:CRTraM316f*P2 2*Rs Gs B* 

flg'&T'-i' 'y \^>^Tmm^ 1 0 0 0 h d-acd 

A I mm. J^fiEf^, ) *7x-xyu-h«iK)1 6 : 

[0 15 3] fi63b^S3 2 0fiSoiaEro:f5'y^';^h5 
-<:?^ic^-3T2*A I ffliJA^eu— »fj]Dxtc<i:y A 1 jg* 

«S|-r5iI<!:lcJ:ya6*)<7)7x-7.:/U-h^?i/c„ U 
T':^^- hl±2 5 5 6X4 8 0<75SC Effi^^SXaj^?^ 

[0 15 4] l|?ttai^?<!:RGBM)^flt*'!)«lp)-r«J: 
•5lC7x-7.:/'U- h <i: U h^Z^-Tpt > 
i^JiLfco 7x-7.rU-Kt'J7'yU-hP^I(!H*3m 
miiLigmBEVa ; 8 kV^EPJDLfco !Sllli:^C!IBil!H*T 
VU-hT-1 ^-03 0/u s e c TX^D-yl/Lfc, 

[0 1 5 51 ^®*«Jt*i±CCDTftSiJLrctC5Ja 

UIB») L/C <t C ?.»SiJmffilc«tSL/-cWSM»W-aiJi!lS 
J.)(«lc-r«ili:*^ai3j5fc, 
[0 15 6] UT'yu-hv 7x-7>yu-hP^«)Sil^ 



im&^^(om^Tkifm9e»(nm^^ c c d ict y 
r s d <»: ic J: y lEBifflwti- 5 mys^mmmmm-ftirc 

fc. N T S Clii»Sr<7)4 : 3 

■r«^lc5i-ffliJcD^lSE<7)JglE^ 0. SkVMtU/ciil^ 

ttaisisiftf'M »; ~ 2 [5]/^F^s)gsays-nfc6\ isa* 

S<!: L/c^^TtittSWSSiJS-nJ&A^o/c, $ /cSl^lc 
J; «iii^<D«f 6 naft^ -3 /c. 

[0 15 71 [^S(H5IJ9] 

Xiai8*ti/-c s c E H^jST^fe 5. c <7)m?as»«®i3 
mmiSl<D^ 5 0 om?c<!:icJS)ii;^c|gijj#n%. »tiJiiS 

til 500X500 T'a6«. 
[0 15 8] — BI2 1 fc5^-r*-5ic> 7x-X:/U 
- htt. #57.S*52 1 0 1 lC25JiiJ*n/c I T0^2 

1 oi^mis.. WJtiiLmm^ os^hj^kui o kno? 

L/C, 

[0 1 5 9] I To±\,zmmizimi±y'7y^x h 

^-f y^ifil 0 0 jwnr>v tf-y^2 3 0 jwrn^ S*^1 0 ju 
m<t6n»JL/c „ 'mzCRTm^9tWP2HC 

mw.^^muLtc'^<D ( I n2 03 mm. tt»»t~i o 

9ncm) §feR. Gv B*BSrai::Xh^-f:/^tC1 
0 /L/mJPT^flis StfiKLrc (2 10 3) o ^?^t^TA I O 
y^'/l/y :&JSLrc (2 1 0 4) „ (7'-?'J/HK0)« 
bf V-9"T-)TM'^ 1 0 0 O^XfX h P-i*<0 

A I ^mm. mmr^o ) a i yt^ji^/vy^mm^Bs 
tar ^ti'y-y ji-xyiy- tLtc, 

[0 1 6 01 02 2li:*SlfififfU©7x-:xyU-KD« 

[0 1 6 1] ^^X»*g220 K ITOIS2 2 0 2. 

h5-l"^2 2 0 3, ^3^(4:2 2 0 4. ;><-S«;U 
/^y57 2 2 0 ST-fe^o iiilgCi:ro;><-S';U/<'>-?l*:?"^ 

»lC/c*Sto-r*^«:^lfT'5*$%®3iB*3ittlTL*^#« 

t\ ?ll1i14©*t>M3f£(**ffit''/c7x-X7^U-htf^ 

m LtctK Affile J; y m=¥<D'mmis.Tt^!^sntcti^wiM 
[01621 'jTyi^-htyji-xyiy-hitm^Wi 

atlig^i: R G B^3t{*3b^3if[R]-r*<fc3Jc7'^-1'p< > h L 

miL^mVa ; 8 k V^epftDL/'Co i^H^XIBibt* T 
VU-hT15-f>'3 0/usecTX^'n-;l/L/'c, 'J 

T'yu-h. 7x-xyu-hP^a5SJ(^t*ii.SPi2]SS03iiJ 
m&ifmifei$'<omf§.^ c c d ic * y «iaj-r ^ c <»: ic j: y 



a6enfco 

[0 16 31 [USEfi^JIO] 

7.i2ja*nrc s c e n^asT* c coii?ii(*ttiiiH 

t±2 5 5 6X4 8 OT-fe*. 

[0 16 4] ^i-XT/u-hflljioSlJ^*!::*:^ 
[0 16 51 yx-7.-:fiy~\-^mar^tS'y7.m^2 

3 0 1±lCAgO)lXyaJLiBlli2 3 0 3«ei»JL/c, $& 

fco «I1@1 0 0/jm. my^y=^2 8 2 /jm. 1 0 M 
mtLfco S}aCT;f*<!:LTRu02_^ffl»JLfc (2 3 0 
2) . Stiifitiilgl 0 0/Lim» S*7 5 0/jm7»y 1 
0 OMnT^ofco 

[0 1 6 61 -^<:lCCRTfflffi3t«:P 2 2*R. G. 

ifit^TA \ ^'S')\//'\yc^nmLrc {2304) „ (t' 
u;U3^©fflflg«7^-<- ^y^^'T'mmk 1 0 0 0^1- V'if 

[0 1 67] 55ctC3lS-5-1'>lcSiHc25JiiJ-r-5C:<!:lC 

J: y 0 2 4 ic5^-r aM<D7i-x:/u-h*?§fco 

E2 4(*7x-xyu-h(t:'J7'yu-h^Sfe^-&/i: 

[0 16 81 UT'yU-hroftiiSESgv 00 1 , vOO 

[0 16 91 g/^^/^"^;^o^i^l^g^*^ igB^-D X 1 6>6D X 
m (m=2 5 5 6) StfD y 1 Ai»6D y n (n = 4 8 
0) %^UT^a5^DmmlElSS<!:g^iS!#nTt^:5o ^^1=1 

ss2 3 0 6a)ai^«^n^'*xU7'yLx-t>a)ieg^^Dy i 

)!)>6 D y n n«jiiBia v 0 0 1, v 0 0 2« 1 
^-03 Op sec. 6 0 H zT:;^^n— ;ULffilb-r 

[0 17 0] 3ESIH1K2 3 0 6ltOl>TlfiflS-rS<. PIIhI 

Sgl±. F«3g|5lCn{gI<DX'r'y^>-9'^?:&(lx^'fc<DT\ 
SX'T'y^^V'i^fg^l*. E/Tx-&teffi3ilfiEEaS<7)2 0<DJ±l 
:^1iiEVst.L<J*Vsn rot^-rn*^— Uv S 
/tR/\°4^-.;U054S^D y 1 ^t^LD y n <»:1i^fl*)lClS*»E-r^ 

^0882 6 0 7 3!)'!ai:^-r«$"J{aifl^T s c a nlcttrS 



(16) 1tM=S3 1 99 68 2^^ 



[0 1 7 1 1 Ai^^nfea^d^oasnic-pi^T 
02 6^my,^Twmt^, 

[0 17 2] A:^*n/czi>?Kv'-;/ Hi^ffi^^xn- 

^<'T-3i)gfe©»)gfi^stf*¥. mrnmmm^ (hsy 

NC, VSYNC) ICiJSt-r^o -S»-<5>-5^ffl^5l^lHl 
K2 6 0 7T'«HSYNC. V S Y N C^S^tCplMBLrc 

[0 17 3] S^x—Sf (WSt^— S») lii/^ h 
•SJ 2 6 0 8 l!:A^*n«o h Ui^X^t 2 6 0 8 

<0'^<0T\ MiBSijapiaa2 607* y A^#n*ft«jffli^ 

^ (->7 K-j'p-y^) Tsft ^i:»^^^T»)fp■r5o 

U;Ufi^lcSlS^tx/i:iii^i ^-<>»cD7^-^ (S^fiJt 

aj^?- Nig?ij<^)iEift7=^— s»ic*aa-ri)) i*> idi~ 

I dnOMJiJii^t LT5-y^lsl»2 6 0 9tC*tLTaj* 
[0 1 7 41 ^•>^IalK2 6 0 9l*x Si® 1 ^-fViJCD 

y. %m^^2 6 07 ^^jm'bn^vmm^Tmy tcee 
■3T I di~ I dn*raBsiciaifr«, fBii*nfcx— 51 

tt. I' d1~l' dntLT/<;l'Xi|@Sf»lHl8S2 6 1 OIC 

[0 17 51 /\°jU7.1isSI@Ih]ES2 6 1 Oli, buIBBI^x 
— S» I ' d1~ I ' dnlCCSCT— ^a)j8S{iCD«JEE/\";U7. 

[0 17 61 /\°;UXi|gSI@[=]%2 6 1 OT'iii«K€^!iJS 

n:j>fr5U/c/'C;u;^ls«^-3K7-<-7/\';ux« I" di~ 

I" dn<tLTaj:^-r5o J:*JMt*:Wlci*. iii^x— 5i<D 

<o-^. ffijii««SfiitUT7. 5 [V] . mMnm.\.zn 

UT3 0 [ju s e c] <Di;ff/N'/l/X«:aj^-r«t>©T» 
5= ±iBai^fi^ I " d1~ I " dnli. m.7^^^^^l\/^ 0 1 
(Oi^=^0 y 1 ~D ymlcepJDi-n-So 

[0 17 71 ajEai^/^^ux*i<«ie*nrj:/t*/uT»*« 

[0 17 81 7i-7.yU- ht'JT'yu- |-i:©F^(E 
3tSI3SS««a!«?-r5?T^llll35citS-r 

5 c i: 2 '^Ttw^mim-^n^o 

[0 17 91 'JT'yU-h. 7x-X:^U- hP^COaa 

■r 5 c t ic <i: *j 3 m/^F^ieigigaij^nrcft^. u 7'y u 

L/c^x-xyu-hcO I TO^^SHL^t^ (S4) If 



(17) 



!|^g*m3 1 996824^ 



[0 18 0] $rc. 1 0(Di>giJ#nfcllP31i8ilE3RfJSL 

[0 181] mm^ 1] 

[0 18 2] — 7i-X-^L/-t>li:MLTl*E2 7 

lOT^-r^^lt I TOBitD5^gi(7)try^^^^L2 3 ox 
5Mmkf";/^jc5J8iL. >tffly^ 1 OOMncOffifitfli: (/f 
^»-i:>^^L/i:N i OH (1 0 2) ) «^>LTsEfaTa 

[0 18 3] crois-i ooMnwatt?t<*a)atfix<i«5 

[0 18 4] ?»;lc5*glUrc I TO±lCffiitfl£Z n S (C 
[0 18 5] *Slfifie"JT'(*. «»JUfcm®«JSj«©1tt± 

[0 18 6] :^mim\T'\t^}Tyi'-\'a>mmm(om 

lilBSS© 5 3 -< >StC|gi!b®3iffii*l9:^**« R O M 2 
7 1 1 ^IBBUM-ifkjl'f^ii^, l^^ftT-^®^^^*^ 
CCD Ti+iiJ L <t C ^SfitfiiO/ 'y <!: 1^1^* 5 % 

[0 18 7] E12 7<7)lKyaiLHP1 03t'jyyi'-\- 
l92mmlcSSEVa : 5 k V^&EPHlDL/c. HSIlg^lt) 
l*T V 1^— |-T'1 3-f>3 0 ju s e cTX<>P-;UL 
/Co UT'yU-h, 7x-:;^yU'-hF3<D»S«li.gPI3 
KK^J^iJ^Stf ffii^«:<OW;Si^ C C D J: y ^dJ-T « C 4: 

[0 18 81 [mmmT 2] 

jzTmm^micLTc'jyyi'-b^mi^^. —15. 01 



ox3jumfcfvf^ (iooo^-rv») ■nfefStt:^^^ 

(2. 6Mn<Dat*t«:) ^nmt^o 

[0 18 9] mz^mi,tz-j^=y"j<?7.['=7-(ymz^% 

RGBffi^i* (P2 2) ^mmvi^nm^m^^Lk. a i 

p< ^» /U/ -?mfiE^ B S ±lc>ttoT 2 U-+f SP 
XL A 1 y^?;U/^y^t»SIU ^SE-r^Jftim^^l/f^ 

*^-7i-X7^U-l-i:L/-Co f^^^-e. lili^RG 
BCD 3 0<D«?-Ktai^?lcMlSL/i:itiTv< ^i/U/^-v 

[0 19 0] UT'v^U- h(D«iiK$iv 0 0 1 , vOO 
2. •• l«©«Siy-?;Un'-y:'Ki:li35 
S (MS?) -r^i-JKSUrco EI2 8tcy7'rW-K3!> 

[0191] 7.^-^2 8 1 5(i. ')Ty\y- hffllJTt* 

;U/ <i y ^ ®-t Jc«»(33y ;U/ ^y ^ ic * fc«« 6 35:t> J: ^ 
Its ^B14<757-<^-^^l^^*^SI¥<DSI®*^^;l^L 

9&$mnm>mmt.^mz. *a*T'4oo''C7iiM5o 

0°CT1 05JW±jSI«-r%iltT% »«L3!)>Olim«* 
[0 19 2] jg«I?>!SElM*TVU-hT1 7-03 0 M 

s e cTx•^'□-;^utb:tI/\°/l/;^6^«*e^nfc/\°:t^/^T 
^*^SIHlS8*'<s^Rt/^:^^^^:l£^ffl^•n/cSse^sfi^^±5^ 

[0 19 3] *)TZfiy-\^. 7i-X^U-hPaa)Sfffi 

ti^SBiHiK<^)sa^ai;ffi3tt!|ca)Wji5%c c pic j: y«iai 

ic 2 4 0 a)*i5"v{i^J^^/c«SlT'G . B ^n^n<D$^^ 
<^)fl3t«^S<k*-a-fc^t, R ©W)g»±a<b L35:6^-3 /-Co 

[0 19 4] *fcJt»©fcA6af^L/-c7x-:xyU-h 
(D^mKWt LTttR u O2 ajjamfii^ 5 MQOJta)^ 

[0 19 5] mmmT 31 

2 9. 030 i:\s\m-C^ y X ^flsroftimEl^El 3 1 iznk 
Lfco 03 It*'. 112 9, 03 OlC^xL/cSMSiil^lLgB 



(18) 



IfffFSa 1 99 682^ 



[0 1 9 61 JXTx 03 2. BI3 3StfIS3 4*fflL> 

mm^mmr^o igi3 2»s<i©rc«>s '^Krom^aai 

10 1 9 7] lig-a 

X h*<fi|^l*x M O D^-X h- T'^g^5^« P t r^^o 

Slg(*5 5 0°CT\ t:-'5'«J?^F^(*$^8»T««, W 
By • J^fiE«a)^ffti~ 0 . 3 /i mT'« -3 /-Co 
[0 198] Xg-b 

ffiij) 7a«fKfi£-r5c -^-xhwrn. yj^^tiy/i 

--m A g hNP-4 0 35CA ^figffi 

Lfc, «ij«ast*4oo'c-Ps kf-'^'^i^i^rawi 3» 

10 1 9 9] Xe-c 

'Mz. mm7.<f'J->^imm^zi:*Jmrsm3^m^A^m 

/WV'Sf-^S^LfctOT'S^o JifiKSStt4 8 0°C 

mmcoiimit^m^r^tctbiz. wm • mm^ 3 ^rs-D 

[0 2 0 01 JM-d 

^kiz. mmx'>'j-ymmz^vmmsmm (mm 
*j 'St<rti>j<--mA g-^^mm^^-T. K N P - 4 O 3 

5 C A^ffiffiUfeo jgMSS»4 0 0°CT, tT— 57«lt 
^r^liS^jl siJ-rafeSo 91WJ • BlfiE^WKW*- 1 1 M 

[020 11 w±©igicT^ ^ v<7xwmi!^^^r 

[0 2 0 21 Xig- e 
*XiSlc^fc«?i^^SJfaiSi^<7)®®1t?llS3 1 ©-T-X^ 
J*> m?®S6a, 6 blc^/cAftoTFJP^^-r^^X 
CtO-^X'i^leJcyilPI 0 0 nmroC rH* 

pd (ccp423o m^mm (.m t±m) ^xtf v 

±-iZ^ *) [hIS^^. 3 0 0 °CT' 1 0 iiifS<Dlim^mD: 



<i:»J«%«8[l!t?A'&«^«miiPN13 1 (Omm\i. 1 0 n 
rris aSJftfixfiit* 5 X 1 04 n/DTfeofco 

[0 2 0 31 c rmci}mmm.<omm.'Am^3 i «six 

[0 2 0 4] Xg-f 

[0 2 0 51 Sfs jfj^ibUfcV— Sf7'ri»«-77.6^6 
^%*©iSttS*g (ig*3. 8mm. tg|f2 00Mm. g 
*2 0mm) JilC. Na7D>y'5'®<!:LTM<b->U=l> 
IS*0. 5 Mmfi£ISU ■?-<7)±tcC r t A I OS^tK* 
a^fi)6l!S-aicJ:UfiEML./b„ *IISSe<JTffll^fcC rtA 

IRS^^HSl'*>-ec r t A I <Ji^-f-j h^&I^^X/fy 

fPiSLfcC r t A I OSfklltis ISJl!{>«2 0 0 n 
m. tk»Jn;/r2. 4X1 05 Ocm [SffiSfiiT'l. 2 

XI oioq] t^o/co *fc, **i*4a)jainSS«IS)tl* 

-0. 5%T^»y, Va = 5 k VlcfcUTtJSlSStia' 
[0 2 0 61 ■3-ift>T. U7':^U-Hcfcnt«X^fi]SB 

<fey, A I A^635:««)l4mffi1 2^mf^. 
[0 2 0 71 'JT'yU-hffliJ, ■r*to-5X:^(SliE«i<i:18 

«i£-r%flya)i@4xefftkm«<7)S;!r»H* =5 0Mm. % 
mr^m(omvimm^m<D^^it h = 5 o m m. mtL 

c =4 0Mnix \!^'yf-itPc=-[ 4 5 Mm (= (Px/ 
2) = (Pa/2) ) TS-pfcc C(Dt1^. 7x-xy 

iHttL a = 2 4 0 /im. tT-y^tiP a = 2 9 0 /imT'* 
cfc -^TS^P^lTffgTf&t^iliijSoj/ N'^ + 

[0 208] XiS-g 

Jfe#tS«:«6\ PSl 7 5Mm(DyX;U««fflUTS 
•ST-a?6LrcJS$<D*m*. RttiSfftt2. Okgf/c 
m2 . yX/U-igSgF^4i>-yyi 5 OjumTfeyv CO 
t^MftipSli— 1 5 0 /jmTJfeofco 
[0 2 0 91 {fiismi:l±. »aJ§}i<!:«Jii/Wv-?'-6^ 



(19) 



^^ms 199 682^ 



[0 2 1 01 XiS-h 

mi'fesisiMiif^HmffTM 1 o°ci oi^mmr^c 

[0 2 1 1 ] XS- i 
Ji(±<D J: z> \c LTmrnLTc U 7^7 U- h 1 RXf7.^-->t 

icffii^li 1 0 1 p< ^i>l/A"-y AWfiX^ nTttfiKx^nS) 
»^«!=1 3«^VLTKS-r*««. 7i-^yu-h2t 

-:^yu-h2:&asy^^3-i*/j:t.<D^, t*i;46> 

T-1 0 0°CT1 O^m^nU ^<D'4k. 3 0 0'C«7?S 
•SU 3 0 0°CTmP^«^tLT^ MIC4 0 0°C$T» 
SU 1 05JFaJSfiE-r^C:<t:Ti*«-r*o 
[0 2 12] ig3 4Jc^l+«7i-^>^U-htt. Mit 

lU'r-'yix (Ru02 ) X m^mid'^T.mfs^m^E.m 
ffifex«:a)1 ooMntom-Mfijgfcx^&^LTttasii* 

24 0/L/m. tfyf^7b^Pa = 2 9 0MmTV\°^--vy 

[0 2 13] m^ftmit. =Ey<7a-u(om-^itm 

[0 2 14] it3f6)®<Drt®ffliJlc»±;»<^';U/\'-;'-5'« 

b:YAGU-*f- (5 3 2nm) ^BS** LTIsDafrr* 
0 /umTfco/co 

[0 2 15] Bija5©i^«=&?7-5is, 

[0 2 16] J-X±«D<fc^li:LT^fi£Lfc«"^Xg!SSF«9© 



LDo xm4:Po y 1 *t^LDo y n « ii »ai^ 

^scommea. ebnicmE^Ep/ipu 9€itfifS3 

1 *7^-5>-^«lSf ^c:<!:(cJ:y^^Siiua53 2^ 

-U— 57/t;l/:?'*iiUT/'?:?-;UF«9lc5PAU 1. 0X1 
0-5t o r r(^S5!SimT-e^TO«?«(fibtR?5«ffii(j 

[0 2 17];AIC1. ox 1 0-6t o r rgJg©K2jg 

[0 2 18] mmnmit^<DM^m^mnr^tcii>tc. 

[0 2 19] J-X±<^»<fc^^c^^ELfc*IIS(50lJOiii®ar^ 
SO^LDxm, D y 1 >S:C^LD y n^jiU. jtSfl^S 

IS 1 0 icffin^-e-s GbiS • ¥iift■^■^^ztTmm^m^^ 

[0 2 2 0] 4:|gfi&^Ja)iii^^^e(C^t^T(d:v iSm 
[022 1] [||]66<?J14] 

sisiiSfieiJTtt^ urn- f lX9i■^immm^ 3<i:i^»T'* 

[0 2 2 2] Xm- f 

[0 2 2 3] *-r^ mmtLtzV—St'p-Clxtf^Xf'o 
tt^Hmitmi^ 8mm. «if2 0 0Mm. S 

T5r2 0mm) ±tc. }f * L< liN a -^Jli: LT^ 
<b->'J3>K«0. 5/LimfiKKUs ^•CD±ICC r tA I 

(77S^bis^S2Sjie!ig^(c<j: u fiKBg urc. :^mmmTmi^ 

fcC r A I <DS{bSi(i7./<-y U >-5^ilM^fflU>T7' 
;Hr>i:MI§51^#H^f T'C r t A I (O^-^'-y i^^ 

#tlTU^5o f^KLfcC r i:A I OSfblSl*. IK^*^2 
00 nm. tkfftiix*^2. 4X1 o5 Ocm [SfflgJnT 
1. 2X1 OlOn] T&ofc, *fc. ^wmattTiSS 
^SSlli- 0 . 5 y . V a = 5 k V ^^33t^T 

[0224] -^-3^^T. UT'T'^b- h(Cfct±^X:^|RliE 



(20) 



^^£3 199 68 2^ 



[0 2 2 5] UT'yu-hffliJ. r^rtJ-eXi&I^JEiStS 
ll|-rSffl!l©»tt»ttllg«i©ia*ttH* = 5 0 Mm, «fc 
7i-7.yu-hffliJ, ■r^*>-e5^i'J7'y-F^fii<i:lSt§! 
r 5«y03S«ffiMmil©^* I* H = 5 0 M "lit* L c 
= 40jum, tf';/f^»*Pc =290/um (=Px= (P 
a/5) ) TS-^/t, c:(^)<!:*x ^x-xyu-Ucfe 

if^^myy- \'"mm^mmr^mma:>imiiL a = i 4 

0 0 Mm, tfy^ttPa = 1 450MmT'«»J, SWS 
J: ^Tm?raT'»i)iS<Oy U * <fc -5 ftttSi*^ 

[0 2 2 6] 7i-7.yu-hicfcnt5^5tMi*s 

M3t«*Xh^'r:?^tt*J3gfflU itlctr-y^^l 45 0 
Mm, *S5 0Mm«)l6»tt(0-75'y^'Xh^-<-7«mfiE 

t>fco *rc, K<b;i/7^-':'A (Ru02 ) , wsKsr^ 

T JKfiK L ^ ^ ;U/ \* >y ^ li, ^ 7. K ^ -r y ic jti -p 

TNb : YAGU— 9*- (5 3 2nm) ^BBW, IjOBfT 

SiJLfc^^';l/M-yj7P^RIl*5 OMmT-^^fco iI3L 
T, ISL a = 1 4 5 OMm, kf>;/^Pa = 1 45 0Mm 

[0 2 2 7] J.X±<DJ:5lcLT^fiKLrc«'5X§!SF«9<D 

[0 2 2 8] i*it«tTofc«, S^'^ADl^l^ 

10 2 2 91 JJ(±0DJ:5lC^B£Lfc*llfifi«y©iii®«5^ 

SSlcB^ffiVa^EPfiDU ^?t;-/»«SPi$U K3t 

[0 2 3 0] *llfi(l0ycDia^J^^)3t^e^c^it^T^i, i^m 

ffiVa = 5. 0 k VTeSlclEit)-r*c:<!:*i«T^, B» 



[023 1] mmm i s^ib^fiiij 1 1 

[0 2 3 2] lil- f 
^ (ra*3. 8mm, tgJj2 0 0Mm, Sl*'2 0mm) 

[0 2 3 3] 7';Udf>i:Slg>l^S?H^4'T'C r iiA I 

n^titD-Jf-y y hlc*Ht5ffi:*3^S<b-r^c:<!:l!:<fcU 

7'-XlCjgi1fi*nTt^«)o •ftSLfcC r i: A I <7)S 
<blStt, imtj^2 0 0 nmT*JtJaSi<)'«2. 4 x 1 05 n 
cm [aSffifiiT-l. 2X10100] TSc)rc„ 
[0234] -tJ^l^T, U7'yU-htc33lt*X:^|£0iB 

«fcy, A 1 6>e^*j$Mfi«ii 2*igtt*o •jT'yu- 

hfflij, •rft*J-5X:^|«!lBBi^t««S-rSffl'J©WttJ8tt1iffi 
COigJtiH' =5 0 Mm, *fc-7x-xyu-hfflij, f 

;g*ttH = 2 0 0 MmT'^o/co CCDi*, 7x-xy 
U- hlCfcl+S^SiJT'y- Kmffi<Oi|§liLa = 2 4 0 m 
m, tf 9^1* P a = 2 9 0 M mT^SIflfifilJ 1 3 t PI«T'* 

[0 2 3 5] xm-g 

'i^izmmmm i b ±.\zmw&.-7 u h ^^^5 l, fsitfiX 

Sfe<^t.S55:S<)\ PSI 7 5Mm<7)yX;U^1IfflLTS 
ST^fli LrcJa^O)*«=t*, ttttlff « 2 . 0 k g f / c 
m2 , yX;U-iHSiP^*-\"vyi 5 0MmT»y, CO 
i:*^fliitB«~ 1 5 0 MmT-fe^fCo 
[0 2 3 6] {fi«Sfi8t»4, W«jSiit«ig/<'r>'5f3t»^6 

•> h«-5X<D$)i:<b;iSajg«J:yfit>ig|gT-, *a«ffe«t'' 
[0 2 3 7] lig-h 

m«^'a65t^^*Mlg1!!HM«^'T'4 1 o*ci o^j^re-tsc 



(21) 



Itfffma 1 9968 2^ 



9*oD»sij7'/-K7>rv*5®»SLTU«t\ m^m^ 

[0 2 3 8] et±<DJ:-5fcLTmfiKLfc'J7'rU-H 
7'7U'-h1 <!:^1•fi!=1 3cDg^a5lCJ*«6*^C4*7';'y 
»«8WI>3StcM«IS1 Oty'?;U/\*->-J^3{?JKfiE3-nT 

:/i^-h2tii.#i 3©«^95ici*, *6<)^Ui67gy 

#13, 7x-xyU-h2^aSy'&t)-ti-fctOD^, »* 
C46x :^^*T'1 0 0°CT-1 0»Fa«JtU ^■<7)«, 3 

0 0°C«T'»SU 3 0 0°CT'1^K«}tUTv HlC4 

[0 2 3 9] W±®J;-5lcUT^J5!6Lfc«^7.g!Sf3a) 

ffiMicaufcsi. iisfi«iji 3tiga©#^T'7*-5> 

[0 2 4 0] J^(±floJ;3^c^fieLrcH«^a5^tlB^e^5t^ 

it. mm ' ^^-iit^ ::tTmm^m7fc&iitz, 
[024 1] :$itmm<Dmmf!mmiz^i^Tu. i^a 

5S)i*^ffiHTrnfc©T% V a ^ 4 . Ok V $TTlf Ta 
«i*l?filliU/-ci;c:5, i!i)g*Ma<, feS31t.+»T'l*^ 

[0 2 4 2] *Jt®eiJ©iii®mfiESaicfcu>Tt*s 7x 

[0 2 4 3] [mmm-i 5'] 

^H^fiSaj^? (FE) :&rat^fcli^mfi)6S®^^)^5lJT■* 

t^fc. *<OS?»ajf!5?^~2 0 0 Ofl* 1 pjRi: LT 

1 0 0 0X50 O^^OD^fiSffliJIiTtttiiai^lSttT'J T' 

HJfifilJI 2tl^«lfl)ta>*«fflLfc. 
[0 2 4 4] 7x-7.yLx-|-, 'J T^^b- hP^lC V a 

= 6 0 0 v<Dmii*EriAnL> UT'yu'- h**v-kib 
[0 2 4 5] *ll^g^5<J©ili®flMSH^i:fct^T^*. 
Tv ■srsizyjL-x-uTyLy-hrsTwma^mf^rcvs 



[0 2 4 6] [OMrni] 

mmm^f-mmm^ (fe) ^m^^^tcmml^ siznt^ 
mmmm^ma^mT&^o X'^-mzmLT^i. imm 
1 t^mT'S>^. 

[0 2 4 7] :$iaMff\o>mm}^&miz^i^Tit. yx 

- y-mm&xfMof^m^c^&o^WLnizji^'^ittmmT' 
aB'Js mi$^m\zitnmiz^*m&t^5 ovo&,Tizisi-Drc 

f^Sir % c: t t^mm-Z'S> o /to 

[0 2 4 8] 3|s:||fiS9Ja}a^m^SM(C^l^T(«s MW 
EVa = 600 VT-S^lCggft-rSCti^T^, 

T\ *6lC7x-7.-U7':/U- y-fST'WL'mt'^Bitrcm 

•^tsR?. t < icy- KSffiRif M o tiim9timiji^w.m 
[0 2 4 9] [mmm^6■\ 

[0 2 5 0] iS-g 

[025 1] 036 iz:^m^m(omm\ty 'j -y k t^m 

[0 2 5 2] 123 6l*(E}^fi£'^«D7x-;^yu-|»tX 
«^-+>-©ffi^gP5J®ffi±SjCiaT'*S, 3 6 0 1 li;^'^ 

-■y-T'isftii®ffi3 6 0 2/)'«^KfiK^nTt^«o ®®tt7y 

•y h 3 6 0 3 T' 1 SSp/t©^ -J' 3 6 0 5 i:ffi«fl«] 

0 4Tie^*nTi^«» 7x-xyu-h<iijo}gfl4Sffi 

tl*mSf*Jg®!l*^^*tiTt^«<DT'«ffiR6lha)«lfl6fi«+ 
5^lcil)<i^fiK^:*■:5Tt^5„ ^/5:5JS«J#n/cy 

■?F^i**6ii*nTt5ys ^n^''na)§Mt.;^'<— y^iB 

[0 2 5 3] iS-h 

;^Clc:FE15^£D3S7tJ&M^ffll^TteB^to-ti-t55:*''6s :^ 

H'p&^i^itmm^mn'pT'A i o°ci o^jj^fist-^c: 
'ir<D'i&nmm^ 3 turn \ t^mmizmmr^o 

[0 2 5 4] J.X±<DJ:-5lc^fi)tLfc*IISgeijroili^au"x 
SI«li:*i^<^T^tecollffl5«lJi:l^ U < IBlb Lfc<t: C 
V a = 8 k V-pfi^lcffifft-rsc: <t«'T*, JSWSTS 



(22) 



1$S4=%3 1 9968 2^ 



[0 2 5 5] [HfiStflJI?] 

5. 3 7. 3 8^mi^T>u.Timmr^o 

[0 2 5 6] :^mmm(ommmm^m.T'it. m^ew^m 

[0 2 5 7] *iis6CT©7x-x7u- ^(D^mmitm 

[0 2 5 8] mi 5it:timmmTi'fmLtzmmmm^m. 
<om^itLrcS!i^mmmmmTi5^o 02 sTHiueB^o) 

[0 2 5 9] 0 3 7t**||«fi^J(OiS«mfi)6SH<©*y- 

KSHSg2 5 1 2i:v^7:^lp]a)w^®^gs:0T*Sc 

[0260] 038 ^**IIS6filJcDili^ff^fi8SS(7) U T'T' 

i^-bcow^mmsim-c^^j. x'^— 9-2 540*^0^3- 

[0261] 01 ^i:tSt^T, 1 0 1 «ffiiti*6''SS*tl 
tz I T 0*^6«:«»tiJ7'y- KUffiTS y , 1 0 2 » 1 

OOMOW^ffiSxM (N i om) > 1 0 5(*«ilBfil. 

[0 2 6 2] 02 5l!:fcC>T. 2 5 1 Ottar^J^^Jb^S* 
S'JZyu- 2 5 1 2»**y- («^BB*g : 

Y:^Ir)) .251 SliS&fig. 2 5 1 6tty- hiBJg 

(*aEI8 : Xi^ip)) .251 4»Mo3b^6*«x5-> 
^^-^ -y ZfT^ y . 0 3 7. 38 T«©IBS<bLT0/T^ U 
TS>^t\ y-hiBJii*y-KiBSS©§S5Sg|Jlc*?)3 
0 0<ScDX5->4»-5^-y:^««nM*tiTt>«o S3^SgP 
©I 5 ^ g¥6^7 X -X y U- h ±lcm^* nfcSfe<D 

^^(*ic^n^nmLTi^^o 1 0 1 ^mm^t^■^^ 
i^nrz3^.&<r>m^w (R. G. B) ti^^ti^nmn^ 

tltcTy-Fmm. 2 5 20l**ftlS«. 25 2 2»*^^ 

2 5lwT^f*3lc. y-hiHSg (^ffiieSS: X7?i?)) «!: 
»»J^-n/i:7'y-Kmffil 0 ICD^lRj (Y^ISD t««s 

[0 2 6 3] $fc. 03 7. 3 8tC5^t-«llt. ^HJS^IJ 
©il«JBJ5KilHTt4. Xi^l^lcrU-HttOT.'^— 9-2 
5 4 O^lBBLTl^^o O^tl. *V-Fi3S|2512 
ra. SI/«f'J*tl/c7'y- Km«l1 0 1 rS^^Tzti^-DT 
X'"?— <t2 5 4 0«^i^eLTC^«, 

[0 2 6 4] *SISgeijT-fflC>fcX^-+*-2 5 4 Ot*0 3 
7. 3 8lC5T-r«lC. «jm«-iSMt-*RltEitCDfe^ltt^ 



*l44mm<t:Lfc, ll<DX^—*t^m3 BlcmtJ:^ 
ic. y-hlHSgP^lclBML. iil^JfJfi^ei*9©^ffitJ:to 

[0 2 6 51 :^mmm(ommm^^m<Dmm:^m^)u.T 

[0 2 6 6] *l|]S6«iJ<D7x-X7U-hlC«SI)S6«iJ1 

twimzy^h'jv<f^y^-m%m{.^T. loojum 

tfy^tC»iiJ?nrcl TOBffi±l<:3Iie (Red. G 
r e e n. Blue) ro^^liO^tr-^tfnfcSJtffS^- 
nf^tlJ^fiKL/c (10 1) „ 
[0 2 6 7] -^'J7':/U-hffl«*. §lfi6«lj 6 tissue 

KBHSg<D§35Mg|5lc$^ 3 0 0 fSOJX = •> -Jf - ^ -y y^ffj 
RKL/co -5^'- hiB!^F^tr'y^^3 0 O/JintU. A 
y- KiB«gratr'y5=^« 1 0 0 MmTJefiRLfc. 

[0 2 6 8] y- his$i2 5 1 6m\zmm<Diim 

147.-^— y-«^05^x©7 'J h IC J: tl 'J 7"7U- hffliJlc 

n5^«mi=&/ipfg«»*) L/C, 

[0 2 6 91 ^LT. X'^--9-«@^Lrc'J7'^U-h 
©i'l-jlgpic. ejlcflgj^fiKL/-c7'J-y h«<iSB*n/-c«=SP 
« (^05t) ^iEfiLfc 

[0 2 7 01 W±<D)^l::L/cfffiELrc7x-xy 

u— h±©»sij*nrc7'/- Kiiai o 1 'jt'^u 

- h±<D:^y- K1BI^2 5 1 2 tiWtflc^^SJc^tctt 
M-3{«)L. IgMffitfT. ^x-xru-htUryu- 
hlffliaH!:&l?]lC)!lOffL«:*i«6)!lDl»fc'<fctf>#fflt-«C<t . 

titmmmm^m^i^^ l/c. 
[027 1] c:(7)«»cLTfffi8L/'cmsaaiia^?ttai 

L. T'y-Fmfiitcs k vofiSE^epDaL. s^^ssta 
^?^«-iEij)L/cAi«. nm-t^^n^^mmminisif^ 

O/Co 

[0 2 7 2] tej. *lfe6fifl»JT't4. *6Si!14X^— y-tLT 

JF««cDt,a)«fflt>rcm/xxLrcA\ T'y- Kffi«i^« 
tM4*y-Kiai9iai!H*3i£Oiis^wr«4j«ia)<f (y 

msyy- K®aFa«^*/-c6'<e:&t>j:5icx'^-+j-*B2 

e L/-ciB«fl5filt^BT't»Bi:B6ti««)^Srfm?^» 

[0 2 7 31 m?l&tiJ^?=&Slt/c^^«(aigB£D^fiE 

i!g^m^^aaifg^3bWtetifcS«ffliJ<Dli«i<tL. 
SltS-HSQ-r ^il^^^'i'Jf ^tS^Klc Lfc<?lJ«-5^ Lfco * 
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[05] 01 ©7x-7.yu-ha)SfK{5ijT'««„ 

(UT'yu- h<D-gp) ^.T^-rw®0-r2fe^o 

[0 7] '<i.^(r>m.=j-WL^mm.(Jim^^tmr^tsiii><nm 
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[014] ■y*-s.-y^JMT(0'SE.m^(rm^mtm 

[015] A I >t^)[^ny<7^MmLt!:m-^ayyx-x 

yu- h<Dff!l^5^-r¥E0T-*^o 

[016] 01 5<DyjL-xyi'-b<oii](om^n<rw- 

[017] *5gB^6'i3gffl*tl«¥BlP7'-<xyH'©»S 

[01 8] m^emomm^TjirmTio^o 
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[02 0] *5$B^05iiSfiey8icfcitS7x-;^-:ru-h 

CDSFSp0T'«5o 



[02 11 *^^<7)llfi(Sff"J9(Cj»»t«7i-XyU- h 
O)¥ffi0T*«o 

[02 21 2js:f8B^(7>||SiS^j9U:felt«7i-X7^U-h 
<DBf®0T**. 

[02 3] *5igB^Ollfifi«IJ 1 0tC*JW-S7x-xyU- 
h©»;:^0rfc^„ 

[02 4] *5lBfl(^)SSfiS«"J 1 Olcfcnt^^x-XT'U- 
K7)¥®0Ta6So 

[02 5] :^mBMaymmm-\ 7 iz^n^mmi^s^mtD 
[02 6] *«woiias0iji otc*jit«7i-xru- 

h©¥®0T-S^o 

[02 7] *#|B^<0llfi(5e"J 1 1 icfcnt^^x-:^::^!^- 
KDiFffi0T*«. 

[02 8] 'JT-yU- hro¥Si0T£^o 
[0 2 9] *l€B^<Oiii<llfl$fi£SE©-CiJ^^-rilSliiS«ifiE 
07fe^o 

[03 01 *f8^OH«!fl?fi8S11O3-«IJ*5^-r8fl®0T 

[03 1] *f|B^©llfitSfiy 1 3 It^^to^iS^JfJfiKgMO 
MfiE0T%%o 

[032] :4s:iigB^(o%]%i$ij 1 3 izmt>immi^m<D 
s?ag©ii^0Ta5«o 

[03 31 *«B<30llflfiCT1 3fCfiRt>5X^--9-05S^ 

0T-S^o 

[03 4] *5?Bfl©IIBfifi<J 1 3» 1 4tCffito57x-X 
yu- h(D*ifi360TfeSo 

[03 51 *5IH3OJtt8fiiJlc^t>«X'^--9-®SS60T' 

[03 61 2|s:5IW©llfi6<5IJ1 5tC^to«X^-+^<Dia» 
07%^. 

[0 3 71 :«:9£^(7>SlfitEi$IJ 1 7 (Oil1»m^ilS(D»rSS0 
[03 81 *«^<DllSfiff!l1 7(D'J7'yu-|>O¥ffi0 

1 ^?;JSSt5 (uzyu-h) 

2 iig«ss!is (7x-;^:ru-h) 

3 x-^— y- 

4 :tj'5XS45 

5 ©?»ai^^- 
6a, 6b ^^^fii 

7 a iBi!iSm«S (£%S^) 

7 b iEKSSS (fi^SS) 

8 mifS. 

I 0 m^i^ 

I I ^iiRS±as 

1 2 
1 3 
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